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Abstract 
An electronic market (e-Market) is an internet-based information system that 
allows buyers and sellers to exchange goods, services or information online. It 
has been becoming increasingly popular due to its potential benefits to 
business, especially to small-and-medium sized enterprises (SMEs), including 
strengthened customer relationships, ease of reaching targeted markets, 
improved efficiency, reduced costs, and greater competitive advantages. The 
potential of e-Market for SMEs, however, has not been fully utilized. A majority 
of SMEs have not made use of an e-Market, and those who have adopted e-
Market have not moved beyond the entry-level adoption. This is because 
existing e-Market research suffers from various shortcomings including (a) a 
lack of understanding of the emerging patterns and the critical determinants for 
adopting e-Market in Australian SMEs and (b) the need for effective approaches 
for assisting Australian SMEs in their evaluation and selection of appropriate e-
Market for their electronic business.  
 
This study aims to provide Australian SMEs with an integrated solution for 
successfully conducting their electronic business. Such a solution includes (a) 
the identification of the emerging patterns and the critical determinants for the 
adoption of e-Market in Australian SMEs and (b) the development of an 
effective approach for the evaluation and selection of the most appropriate e-
Market for electronic business in a given situation.  
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To adequately achieve the objectives above, this study adopts a two-stage 
approach. In the first stage, a mixed-method approach is used for investigating 
the emerging patterns and the critical determinants for the adoption of e-
Market in Australian SMEs. Through using survey and interview, a proposed 
conceptual model is tested and validated for the adoption of e-Market in 
Australian SMEs within the technology-organization-environment framework 
using structural equation modelling and logistic regression analysis. In the 
second stage, an effective approach is developed by integrating data 
envelopment analysis, multi-criteria analysis, and fuzzy logic for effectively 
assisting SMEs in their evaluation and selection of the most appropriate e-
Market for electronic business.  
 
The study shows that there is a positive relationship between the perceived 
direct benefit, top management support, external pressure, perceived trust and 
the adoption of e-Market in Australian SMEs. Furthermore it also shows that 
the perceived indirect benefit and the organization readiness are insignificant to 
the adoption of e-Market. This leads to the development of an alternative model 
for better understanding the underlying reasons for such insignificant 
relationships by considering the indirect influence of the critical determinants 
on the adoption of e-Market. Such a model confirms that the perceived direct 
benefit, perceived trust and external pressure are critical for affecting the top 
management’s decision in adopting an e-Market in Australian SMEs.  
 
This study makes a major contribution to the e-Market research from both the 
theoretical and the practical perspectives. Theoretically the study develops a 
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validated conceptual model for better understanding the adoption of e-Market 
in Australian SMEs and provides SMEs with an effective approach for their 
evaluation and selection of the most appropriate e-Market for electronic 
business. Practically, the study leads to several major findings which are 
valuable to various stakeholders in electronic business. Specifically those 
findings can (a) help government departments formulate specific policies and 
strategies in electronic business for SMEs, (b) provide SMEs with useful 
information, guidelines and tools for assisting the development of doable 
strategies and policies for successfully participating in e-Market for electronic 
business, and (c) offer e-Market operators useful information for developing 
sustainable e-Market in an increasingly competitive online environment. 
 
Chapter 1  
Introduction 
1.1 Research Background 
An electronic market (e-Market) is an internet-based information system, 
normally in the presence of a website that allows participating buyers and 
sellers to exchange goods, services or information (Standing et al., 2010; Duan 
et al., 2010b; 2012). It has been becoming increasingly popular in the recent 
decade, exemplified not only in the rapid growth of e-Market product and 
service offerings (Alt and Klein, 2011; Rosenzweig et al., 2011), but also in the 
wealth of literature resulting from the active research in this area (Wall et al., 
2007; Standing et al., 2010; Duan et al., 2010b; 2012). The popularity of e-
Market is due to the potential benefits to business, especially to small-and-
medium sized enterprises (SMEs), including strengthened customer 
relationships, ease of reaching targeted markets, improved efficiency, reduced 
costs, and greater competitive advantage (Daniel et al., 2004; Standing et al., 
2010; Duan et al., 2010b; 2012). 
 
SMEs are important contributors to the global economy accounting for 
approximately 50% of all national gross domestic product (GDP) and 30% of 
export (DIISR, 2011). Globally approximately 99.5% of all businesses have 100 
or less employees while 99.8% of all businesses have 200 or less employees 
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(OECD, 2007). In Australia, SMEs are essential to the Australian economy in 
which about 99.7% of businesses are categorized as SMEs, employing 
approximately 7.1 million people and contributing to an estimated 30% of the 
national GDP. There were 2,051,085 actively trading SMEs in Australia as of 
2011, and over 1.9 million businesses had their annual turnover of being less 
than $2 million (DIISR, 2011). 
 
Realizing that e-Market is a major source of competitive advantage as well as a 
cost-effective way for SMEs to reach customers globally and to compete with 
their counterparts globally, both Australian federal and state governments act 
actively in assisting SMEs with expanding, growing and prospering their 
businesses through the development of various policies and programs for 
improving the economic environment for SMEs (Gengatharen and Standing, 
2005; OECD, 2007; Standing et al., 2010). Key initiatives introduced include (a) 
the establishment of the Small Business Deregulation Task Force in 1996, (b) 
the Small Business Assistance Programme with $60 million funding over four 
years in 2002, (c) the successful New Enterprise Incentive Scheme in 2003, and 
(d) an $5.3 billion package entitled as Backing Australia’s Ability-Building Our 
Future through Science and Innovation in 2004 (OECD, 2007; ABS, 2012). 
Such initiatives have created a sound environment for supporting Australian 
SMEs financially and promoting the adoption of latest technologies for 
developing their respective businesses. 
 
The rapid advance in information and communications technology (ICT) has 
greatly reduced the barriers for SMEs to conduct their business online (Kaplan 
S.X. Duan 2012 
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and Sawhney, 2000; Molla and Licker, 2005; Standing et al. 2010). With the 
continuous support from both Australian federal and state governments, the 
number of SMEs in adopting e-Market for electronic business has been 
increasing in Australia (MacGregor and Vrazalic, 2005; Duan et al., 2010b; 
2012), exemplified by an increase of the adoption of e-Market in Australian 
SMEs from 24.8% in year 2002 to 40.5% in year 2009 (ABS, 2012).  
 
The tremendous potential of e-Market for SMEs, however, has not been fully 
utilized. A majority of SMEs in Australia has not made use of e-Market. Those 
who have adopted e-Market have not moved beyond the entry-level adoption 
(Molla and Licker, 2005; Duan et al., 2010b; 2012). Furthermore, the selection 
of a specific e-Market for electronic business does not guarantee the success of 
participating into e-Market for SMEs. To effectively assist Australian SMEs in 
their pursuit of electronic business in today’s competitive environment, 
understanding the critical determinants for the adoption of e-Market in 
Australia is of practical significance. 
 
There is much research in the literature on the investigation of the adoption of 
e-Market in organizations (Grewal et al., 2001; Galbreth et al., 2005; Hadaya, 
2006; White et al., 2007; Molla and Deng, 2008), leading to the development of 
various theories and models for understanding the determinants of adopting e-
Market from different perspectives. Grewal et al. (2001), for example, build a 
motivational model (MM) for explaining the adoption of e-Market in the 
jewellery trading industry. Galbreth et al. (2005) develop a game theoretic 
model for predicting the growth and the critical drivers of the e-Market 
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participation. Hadaya (2006) proposes a research model for assessing the 
influence of various factors on the adoption of e-Market in an organization. 
White et al. (2007) apply the diffusion of the innovation theory (DOI) for 
pinpointing the determinants for the adoption of e-Market. Molla and Deng 
(2008) apply the MM model for identifying the critical factors that influence the 
adoption of the third party e-Market in China. These studies, however, do not 
have a general agreement on the critical determinants for the adoption of e-
Market in organizations.  
 
SMEs are a distinct group of organizations with unique characteristics in 
technology adoption including (a) lack of technical expertise (Barry and Milner, 
2002), (b) inadequacy of capital and organizational planning (Tetteh and Burn, 
2001), and (c) high dependence on business partners (Stockdale and Standing, 
2004). These unique characteristics of SMEs warrant a comprehensive 
framework for understanding the technology adoption in SMEs. Among the 
well-established theories and frameworks, the technology-organization-
environment (TOE) framework (Tornatzky and Fleischer, 1990) capable of 
capturing three aspects of an organization that influence the adoption of 
technology including technology, organization and environment is the most 
suitable for studying the adoption of technology in SMEs.  
 
The understanding of the issues and determinants in the adoption of e-Market 
in SMEs alone, however, does not guarantee the success of participation into 
the e-Market. The diverse e-Market available with specific characteristics and 
market focus create difficulties for SMEs in their selection of the most 
S.X. Duan 2012 
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appropriate e-Market for electronic business. The “dot.com” crash further 
makes SMEs more cautious in the adoption and selection of an e-Market while 
pursuing their electronic business. As a result, most SMEs have yet to be fully 
integrated into the emerging digital economy (Dunt and Harper, 2002; 
MacGregor and Vrazalic, 2005). To assist SMEs with the evaluation and 
selection of a most suitable e-Market for their individual electronic business, 
the development of the effective tools and techniques for the evaluation and 
selection of e-Market is highly desirable. 
 
Several approaches are developed for facilitating the evaluation and selection of 
e-Market in SMEs for their electronic business (Stockdale and Standing, 2002; 
Buyukozkan, 2004; Hopkins and Kehoe, 2007). Stockdale and Standing (2002), 
for example, present a content analysis based approach for the selection of e-
Market. Buyukozkan (2004) develops an index-oriented approach for 
determining the overall performance of individual e-Market with the use of the 
fuzzy analytic hierarchical process. Hopkins and Kehoe (2007) propose a 
matrix-based approach for facilitating the evaluation and selection of e-Market 
while considering the specific requirements of customers. These developments 
provide SMEs with important means for their evaluation and selection of e-
Market in electronic business.  
 
Existing approaches, however, are not totally satisfactory due to the inadequacy 
of handling the subjectiveness and imprecision in the evaluation process and 
the computational effort required. Moreover, these approaches have not 
specifically addressed the nature of e-Market and the characteristics of 
S.X. Duan 2012 
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individual organizations. SMEs are a distinct group of organizations with 
unique characteristics and different preferences in their adoption of latest 
technologies (Tetteh and Burn, 2001; Miller et al., 2007). To facilitate SMEs’ 
evaluation and selection of the most appropriate e-Market in electronic 
business, the development of a simple and effective approach capable of 
addressing the shortcomings above is desirable. 
1.2 Research Objectives and Research Questions 
This study aims to provide an integrated solution to Australian SMEs for their 
successful participation in e-Market for electronic business. Specifically, it aims 
to (a) investigate the current patterns of the adoption of e-Market in Australian 
SMEs, (b) identify the critical determinants for the adoption of e-Market in 
SMEs, and (c) develop effective approaches for assisting SMEs with the 
evaluation and selection of specific e-Market for electronic business.  
 
To achieve these objectives, the main research question for this study is defined 
as follows: 
 
How can SMEs in Australian successfully conduct their electronic 
business through e-Market? 
 
To adequately answer the main research question, three secondary research 
questions are formulated as follows: 
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1: What are the current patterns and trends for the adoption of e-
Market in Australian SMEs? 
  
2: What are the critical determinants for the adoption of e-Market 
in Australian SMEs? 
 
3: How can individual e-Market be effectively evaluated and 
selected? 
1.3 Research Methodology 
To effectively answer the research questions above, a two-stage based approach 
is adopted, as presented in Figure 1.1. The first stage employs a mixed-method 
approach incorporating a sequential explanatory design for adequately 
answering the research questions 1 and 2. The second stage adopts a hybrid 
approach with the use of data envelopment analysis (DEA), multi-criteria 
analysis, and fuzzy logic for effectively addressing the research question 3. 
 
Research questions 1 and 2 are formulated for investigating the current pattern 
of and the critical determinants for the adoption of e-Market in Australian 
SMEs. In order to adequately answer these questions, a mixed-method 
approach with the explanatory sequential design is employed (Creswell and 
Clark, 2010). Such a mix-method approach consists of a survey followed by an 
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interview. A conceptual model within the TOE framework is proposed first for 
better understanding the adoption of e-Market in Australian SMEs based on a 
comprehensive review of the literature. Structural equation modelling (SEM) is 
used for testing and validating the conceptual model based on the survey data 
collected from the top management in Australian SMEs. The logistic regression 
technique is adopted for testing the hypothesis in the validated conceptual 
model. This helps identify the current patterns of and the critical determinants 
for the adoption of e-Market in Australian SMEs. To further validate the 
research findings, structured interviews are used for interpreting and explaining 
the quantitative analysis results from the survey. The rationale of this design is 
that the quantitative results provide a general picture of the determinants in the 
adoption of e-Market in SMEs while the qualitative analysis refines and 
explains those quantitative results by exploring views of participants in depth 
(Johnson and Onwuegbuzie, 2004; Creswell and Clark, 2010). 
 
 
Figure 1.1 An Overview of the Research Design 
 
Research Objective 
Research Question 1 and 2 Research Question 3 
Stage 1: A Mixed-Method Approach 
Phase 1: Survey 
Phase 2: Interview 
Stage 2: A Hybrid Approach 
Phase 1: DEA 
Phase 2: Multi-criteria analysis, Fuzzy logic 
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Addressing the research question 3 leads to the development of an effective 
approach for the evaluation and selection of e-Market in SMEs. Realizing the 
multi-dimensional nature of the problem and the uncertainty and 
subjectiveness inherent for evaluating and selecting e-Market for SMEs, several 
techniques and theories including DEA, multi-criteria analysis, and fuzzy logic 
are integrated for the development of a hybrid approach to the evaluation and 
selection of e-Market. DEA is adopted for evaluating the relative efficiency of 
available e-Market with the use of multiple inputs and outputs, leading to the 
identification of the fully efficient e-Market available. Multi-criteria analysis is 
applied for determining the overall performance of those fully efficient e-
Market across all the selection criteria through considering both the SMEs 
characteristics and the nature of individual e-Market. Fuzzy logic is employed 
for effectively handling the subjectiveness and imprecision inherent in the e-
Market evaluation and selection process due to (a) incomplete information, (b) 
abundant information, (c) conflicting evidence, (d) ambiguous information, and 
(e) subjective information (Chen and Hwang, 1992; Yeh et al., 2000).  
1.4 Outline of the Thesis 
Figure 1.2 presents the overall organization of this thesis. Chapter 1 provides 
an introduction to the study with a specific focus on the background of the 
research, the research objectives, research questions, the research methodology, 
and the outline of the thesis. This paves the way for the presentation of the 
whole thesis. 
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Figure 1.2 An Overview of the Thesis 
Chapter 2 provides a comprehensive review of the previous research related to 
e-Market, SMEs in Australian economy, SMEs characteristics and the adoption 
of e-Market in Australian SMEs. Such a review justifies the need for this study 
by pinpointing the shortcomings of the existing research. 
 
Chapter 3 presents the development of a conceptual model for this study for 
the investigation of the critical determinants in the adoption of e-Market in 
Australian SMEs. The conceptual model grounded in the TOE framework 
hypothesizes the factors for the adoption of e-Market from four dimensions 
including technology, organization, environment and trust. 
Introduction 
(Chapter 1) 
Literature Review 
(Chapter 2) 
A Conceptual Model 
(Chapter 3) 
Research Methodology 
(Chapter 4) 
Emerging Patterns 
(Chapter 5) 
Critical Determinants 
(Chapter 6) 
A Hybrid Approach 
(Chapter 7) 
Conclusion 
(Chapter 8) 
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Chapter 4 describes the methodology adopted in this study. A mixed-method 
approach incorporating a sequential explanatory design is discussed for guiding 
the selection of appropriate techniques for this study, leading to the 
identification of a survey followed by an interview as the main techniques for 
data collection. Data analysis methods including SEM and logistic regression 
are also discussed in this Chapter.  
 
Chapter 5 provides the results of the survey in regards to the investigation of 
the current patterns for the adoption of e-Market in Australian SMEs. This 
Chapter adequately answers the research question 1 with the use of a systematic 
analysis of the survey results consisting of the demographic analysis and pattern 
analysis, leading to the revelation of the emerging patterns for the adoption of 
e-Market in Australian SMEs. 
 
Chapter 6 presents the results from the survey and the interview for 
pinpointing the critical determinants for the adoption of e-Market in Australian 
SMEs. The conceptual model proposed in Chapter 3 is tested and validated 
using SEM and logistic regression. The unexpected statistical results are further 
explored by proposing an alternative model using SEM. The alternative model 
provides a better understanding for the contribution of the individual 
determinants towards the adoption of e-Market in Australian SMEs. The 
proposed alternative model is validated by revisiting the underlying theoretical 
support, followed by the analysis of the interview results, leading to the 
profound understanding of the critical determinants for the adoption of e-
Market in Australian SMEs.  
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Chapter 7 presents the development of an effective approach for assisting 
SMEs in the evaluation and selection of the appropriate e-Market for their 
respective electronic business. This Chapter effectively answers the research 
question 3 by formulating the e-Market evaluation and selection problem as a 
multi-criteria analysis problem with the use of DEA, multi-criteria analysis and 
fuzzy logic. An example is presented for demonstrating the applicability of the 
approach for evaluating and selecting e-Market in a specific situation in SMEs.  
 
Chapter 8 presents the conclusion for this study. This Chapter starts with a 
summary of the findings of this study. To check whether the research questions 
are successfully answered, the research findings are related back to the 
respective research question. This is followed by the discussion of the 
theoretical and practical contributions of this study and their implications. This 
Chapter ends with an acknowledgement of the limitations of this study and the 
suggestions for future research. 
 Chapter 2  
Literature Review 
2.1 Introduction 
E-Market has been becoming popular in the recent decade (Grieger, 2003; 
Standing et al., 2010). The total sales in e-Market exceeded US$7.3 trillion in 
2007, accounting for a 668 percent increase over the sales in 1999 (Wall et al., 
2007; Mooney and Rollins, 2008). A simple online search shows that there are 
over 4000 active e-Market, spanning across different industries and 
geographical regions worldwide (Domain tools, 2010). The popularity of e-
Market is mainly due to its potential benefits to organizations, especially to 
SMEs, including strengthened customer relationships, ease of reaching targeted 
markets, improved efficiency, reduced costs, and greater competitive advantage 
(Daniel et al., 2004; Stockdale and Standing, 2004).  
 
SMEs play an important role in the Australian economy (DIISR, 2011). With the 
use of e-Market, SMEs can compete with their larger counterparts in the global 
market by overcoming distance and size limitations, which in turn contribute to 
the sustainable growth of the Australian economy (Lin et al., 2007; Wall et al., 
2007). The potential of e-Market for Australian SMEs, however, has not been 
fully utilized. The adoption rate of e-Market among Australian SMEs has 
remained lower than expected (Levy and Powell, 2003; ABS, 2011). Moreover, 
Australian SMEs that have adopted e-Market have not moved beyond the entry-
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level adoption (Molla and Licker, 2005; Duan et al., 2010b; 2012). Such a low 
adoption rate of e-Market in Australian SMEs with most adoptions at the entry 
level is interesting with (a) the availability of the advanced technology 
infrastructure and high Internet penetration in Australia for enabling e-Market 
activities (Telstra, 2007; DIRT, 2007) and (b) the continuous encouragement 
and fund from Australian federal and state government in supporting SMEs for 
seeking global trade opportunities (OECD, 2007; DIRT, 2007).  
 
To assist Australian SMEs in making a full potential of e-Market for their 
electronic business, a profound understanding of the emerging patterns of and 
the critical determinants in the adoption of e-Market is valuable. SMEs belong 
to a separate and distinct group of organizations with their own characteristics 
which are different from that of large organizations (Fink, 1998; Lin et al., 
2007). The unique characteristics of SMEs in the adoption of technology, 
therefore, need to be properly addressed while investigating the critical 
determinants for the adoption of e-Market. 
 
The purpose of this Chapter is to identify the research gaps in the adoption of e-
Market in Australian SMEs for justifying the need of conducting this study by 
reviewing the related literature. To achieve the objective of this Chapter, the rest 
of the Chapter is organized into five sections. Section 2.2 discusses the various 
definitions of SMEs and the characteristics of SMEs in the technology adoption. 
Section 2.3 presents the overview of e-Market. Section 2.4 investigates the e-
Market adoption in an Australian SMEs, followed by the review of the e-Market 
adoption studies in Section 2.5. Section 2.6 draws a conclusion for this Chapter. 
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2.2 Characteristics of Australian SMEs 
There is no uniformly accepted definition of SME worldwide. In the United 
States (US), A SME is referred to a business with less than 500 employees (SBA, 
2010). In Japan, a SME is defined as a business employing between 4 and 299 
people (SBA, 2010). In the European Union, a SME is referred to a business 
with less than 250 employees with the annual turnover under 50 million euros 
(European Commission, 2010).  
 
Within Australia, the debate of a definition for SMEs is ongoing. One way to 
defining a SME is based on quantitative measures such as employment size, 
turnover or assets (Montasemi, 1988; Chen, 1993; ABS, 2011). An initial 
attempt is to define a SME with less than 100 employees (Wiltshire Committee, 
1971; Montasemi, 1988).  In recent years, a change of the SME definition 
appears in the extended number of employees. A SME is defined as a business 
with 5 to 200 employees (ABS, 2008). More specifically, businesses with 5 to 19 
employees are referred to as “small enterprise”, and businesses with 20 to 199 
employees are referred to as “medium-sized enterprise”.  
 
Another way to defining a SME is based on the qualitative approach for 
reflecting how the business is organized and how it operates (Wiltshire 
Committee, 1971). The commonly agreed qualitative definition by the Wiltshire 
Committee is detailed as follows: 
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“Small business is one in which one or two persons are required to make all of 
the critical decisions (such as finance, accounting, personnel, inventory, 
production, servicing, marketing and selling decisions) without the aid of 
internal (employed) specialists and with owners only having specific 
knowledge in one or two functional areas of management.” 
 
This study adopts the combination of the latest quantitative definition for SMEs 
from Australian Bureau of Statistics (ABS) (ABS, 2008) and the qualitative 
definition for SMEs from the Wiltshire Committee (1971). The quantitative 
definition is used for setting up the boundary for the selection of the target 
respondents in the data collection stage of this study. The qualitative definition 
is employed for reflecting specific managerial and organizational characteristics 
of SMEs in the adoption of new technologies.  
 
SMEs perform a critical role in the Australian economy. About 99.7% of 
businesses are categorized as SMEs, providing approximately 7.1 million 
employments and contributing to an estimated 30% of national GDP (DIISR, 
2011). In regards to the domestic production, SMEs are making a substantial 
contribution to a wide range of industries. For example, SMEs contribute 97.5% 
of the total production in Agriculture, Forestry and Fishing, 85.1% of the 
production in Property and Business Services, 76.9% of the production in the 
Construction industry and 71.5% of the production in the Professional and 
Technical Services industry (DIISR, 2011). Along this line, how to effectively 
improve the productivity of Australian SMEs by adopting the latest technology 
becomes critical. 
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The contribution of SMEs to the Australian economy is increasing over time. 
There is around 3% increase of the active SMEs each year in Australia (ABS, 
2012). As the number of SMEs increases, so does the competition. SMEs now 
face fierce challenge in their survival in today’s competitive market. This is 
exemplified by the high exit rate of SMEs in Australia. For example, 92.6% of 
businesses that exited the market in 2009 are SMEs. A SME that entered the 
market in 2003 has 78% chance of surviving to 2009 (DIISR, 2011). As such, 
how to actively respond to the changing economy and successfully adopt the 
latest technology for promoting the competitive advantages is crucial to SMEs.  
 
SMEs are a distinct group of businesses with specific characteristics in the 
adoption of technologies. They are not a scale down version of large 
organizations (Westhead and Storey, 1996; Kuan and Chau, 2001). Many of the 
processes and techniques that have been successfully applied in large 
organizations, as a result, do not necessarily provide similar outcomes when 
applied to SMEs. A profound understanding of the characteristics of SMEs is 
therefore critical for investigating the adoption of e-Market in Australian SMEs. 
 
SMEs have various characteristics in the adoption of latest technologies. 
Brigham and Smith (1967), for example, show that SMEs are more prone to 
risks than their larger counterparts in the adoption of technologies. Cochran 
(1981) reveals that SMEs are subjected to a higher failure rate in the adoption of 
technologies. Welsh and White (1981) show that SMEs suffer from a lack of 
trained staff in the adoption of technologies. Tetteh and Burn (2001) 
demonstrate that SMEs have inadequate records keeping and as a result often 
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find it hard to plan their businesses strategically. All these behaviours that 
SMEs show suggest that SMEs have unique characteristics in the adoption of 
technologies compared with larger organizations. 
 
A further analysis of SMEs characteristics shows that these characteristics can 
be classified from technological, organizational and environmental 
perspectives. Table 2.1 shows the overview of SMEs characteristics. 
Technological characteristics are in relation with the pool of available 
technologies internal and external to SMEs (MacGregor and Vrazalic, 2005). 
Organizational characteristics reflect the managerial features in the planning 
and decision making process in an organization (Poon and Swatman, 1999; 
Bunker and MacGregor, 2000). Environmental characteristics are related to the 
reaction of SMEs to the external changing market in the process of adopting 
latest technologies (Mehrtens et al., 2001; Grandon and Pearson, 2004). 
 
The technological characteristics of SMEs in the adoption of technologies are 
featured by (a) lack of technical expertise (Duhan el al., 2001; Kuan and Chau, 
2001; Barry and Milner, 2002; Stockdale and Standing, 2004; MacGregor and 
Vrazalic, 2005), and (b) poor technical infrastructure (Cragg and Zinatelli, 
1999; Sensis Business Index Report, 2005; MacGregor and Vrazalic, 2005; Lin 
et al., 2007). Cragg and Zinatelli (1995), for example, investigate the evolution 
of IS in eight SMEs, leading to the conclusion that the potential of IS in SMEs is 
highly limited by the inadequate hardware and software, and the internal 
technical expertise in SMEs. Duhan el al. (2001) examine the role of IS as firm 
resources in SMEs, leading to the identification that SMEs lack the trained staff 
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and IT professionals necessary to exploit the full potential of IS. Barry and 
Milner (2002) investigate the adoption of electronic commerce in SMEs, 
leading to the conclusion that the inadequate technical expertise in SMEs 
inhibits the successful adoption of electronic commerce in SMEs.   
Table 2.1 An Overview of the Characteristics of SMEs 
Perspective Features Literature 
Technological 
SMEs have a lack of technical knowledge and 
professional IT staff  
Martin and Matlay (2001); 
Kuan and Chau (2001); 
OECD (2007) 
SMEs have difficulties in recruiting and 
retaining internal experts in information 
systems (IS) due to the limited career 
advancement prospects. As a result, SMEs 
heavily reply on the external experts 
Montazemi (1988); Kuan 
and Chau (2001) 
SMEs have less attention to IT investment 
Walczuch et al. (2000); 
Dennis (2000) 
SMEs are reluctant to spend on IT and 
therefore have limited use of technology 
Sensis Business Index 
Report, (2005) 
SMEs provide little training for the staff in IT 
Cragg and King (1993); 
Kuan and Chau (2001) 
Organizational 
SMEs have poor management skills Poon and Swatman, (1999) 
SMEs have small and centralised 
management with a short range perspective 
Reynolds et al. (1994); 
Bunker and MacGregor 
(2000) 
SMEs face difficulties obtaining finance and 
other resources, and as a result have fewer 
resources 
Welsh and White (1981); 
Poon and Swatman, (1999) 
The decision making process in SMEs is 
intuitive, rather than based on detailed 
planning and exhaustive study 
Bunker and MacGregor 
(2000) 
SME owners have a strong influence in the 
decision making process 
Murphy et al. (1996); 
Bunker and MacGregor 
(2000) 
Intrusion of family values and concerns 
involved in the decision making process in 
SMEs 
Dennis (2000); MacGregor 
and Varzalic (2005) 
SMEs are slow in the adoption of technology OECD (2007) 
SMEs are more intent to improving day-to-
day procedures  
MacGregor and Varzalic 
(2005) 
Environmental 
SMEs have higher flexibility and adaptability 
to the changing market 
DeLone (1988); Levy and 
Powell (1998) 
SMEs have a limited share of the market and 
therefore heavily rely on the customers 
Hadjimonolis (1999); 
Quayle (2002) 
SMEs are influenced by their larger 
counterparts  
Lawrence (1997); Kuan 
and Chau (2001) 
SMEs have lower control over their external 
environment than larger businesses, and 
therefore face more uncertainty 
Westhead and Storey 
(1996); Hill and Stewart 
(2000) 
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The organizational characteristics of SMEs are reflected in (a) centralized 
management with a short range perspective (Bunker and MacGregor, 2000; 
Levy and Powell, 2003), (b) insufficient financial and other resources for 
undertaking new technologies (Fink, 1998; Poon and Swatman, 1999; Levy and 
Powell, 2003; Lin et al., 2007), and (c) strong influences by the owner in the 
decision making process (Bunker and MacGregor, 2000; Duhan et al., 2001; 
Lin et al., 2007). Bunker and MacGregor (2000), for example, examine the 
differences in the management style between large organizations and SMEs. 
The results show that SMEs tend to have a small management team, often one 
or two individuals for decision making. As a result, the decision making style is 
strongly influenced by the characteristics of the owner. Moreover, the decision 
making process in SMEs is intuitive, rather than based on the detailed planning 
and the exhaustive study. Levy and Powell (2005) investigate the development 
of the IS strategy in SMEs. The results show that SMEs have a short range of 
management perspective. SMEs, for example, rarely consider the strategic use 
of the IS such as to improve customer relationships and to promote 
organizational image, but mainly focus on the short term benefits such as to 
increase the operational efficiency. Moreover, the top management in SMEs is 
closely involved in making the decision of adopting the IS because there are no 
real departmental heads for decision making. 
 
The environmental characteristics of SMEs are featured by (a) greater flexibility 
to the changing market (Levy and Powell, 1998, 2003; Rao et al., 2003; Street 
and Meister, 2004; Carmel and Nicholson, 2005), and (b) higher dependent on 
the external environment (Levy and Powell, 1998; Mehrtens et al., 2001; 
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Grandon and Pearson, 2004). Levy and Powell (1998), for example, investigate 
the flexibility and the adaptability of SMEs in the adoption of IS. The results 
show that SMEs demonstrate higher flexibility and adaptability than large 
organizations in the adoption of IS, mainly due to two reasons. First, owners of 
SMEs have considerable knowledge about the capabilities of SMEs so that they 
can respond readily to the changing needs of customers. Second, the 
management structure in SMEs tends to be flat. There is an absence of 
bureaucracy in SMEs since management teams are small and most SMEs 
managers work together closely on a daily basis. As a result, SMEs respond fast 
and flexibly to market demands. 
 
Mehrtens et al. (2001) examine the adoption of Internet in seven SMEs. The 
results highlight the influence of external pressure including pressure from 
trading partners, the government, and competitors on SMEs in the adoption of 
Internet. Grandon and Pearson (2004) investigate the difference between SMEs 
and large organizations in the adoption of electronic commerce. The research 
findings show that SMEs have less control over the environment for the 
adoption of electronic commerce. SMEs, as a result, are highly dependent on 
the influential parties in trading in the adoption of electronic commerce. 
 
The unique characteristics of SMEs result in the differences between SMEs and 
their larger counterparts in the adoption of technology. Existing research in e-
Market adoption without specifying the organization size, therefore, is 
questionable. To effectively investigate the adoption of e-Market in Australian 
SMEs, a proper consideration of the unique characteristics of SMEs is desirable. 
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2.3 An Overview of E-Market  
The e-Market concept dates back to mid-1940s. The first documented e-Market 
system called “Selevision” is for Florida citrus fruit exchange using telephone 
communication (Henderson, 1984). The real development in e-Market, 
however, started in the late 1970s when the first computer-based e-Market pilot 
project was initiated (McCoy and Sarhan, 1988). With the advance of Internet, 
e-Market has become popular in recent decades (Malone et al., 1987; Bakos, 
1991; Dou and Chou, 2002). In general, the fundamental functions of e-Market 
include (a) matching buyers and sellers, (b) disseminating information about 
products features and prices, and (c) facilitating the exchange of goods, service 
and information (Grieger, 2003; Standing et al., 2010). 
 
Many terms are used to describe e-Market such as e-Marketplace, e-hub, 
exchange, inter-organizational IS, portal, and intermediaries (Petersen et al., 
2007). These terms often have different meanings for different purposes. Bakos 
(1998), for example, considers e-Market as an inter-organizational IS that 
allows buyers and sellers to exchange information and products. Dai and 
Kauffman (2000) describe e-Market as a digital intermediary that focuses on 
industry verticals or specific business functions. Grieger (2003) defines e-
Market as a marketplace that brings buyers and sellers together in one central 
space and implicitly involves trading and financing organizations, logistics 
companies, taxation authorities and regulators. Soh et al. (2006) view e-Market 
as an IT-enabled intermediary that connects buying organizations with selling 
organizations. Table 2.2 presents an overview of the definitions of e-Market. 
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Table 2.2  An Overview of the E-Market Definition 
Category Definition Source 
Intermediary 
An intermediation that brings buyers and sellers 
together to facilitate commercial exchanges. 
Sarkar et al. 
(1998) 
Function as digital intermediaries that focus on 
industry verticals or specific business function.  
Dai and 
Kauffman 
(2000) 
IT-enabled intermediaries that connect many buying 
organizations with many selling organizations 
intermediaries that connect many buying organizations 
with many selling organizations 
Soh et al. 
(2006) 
IS 
An inter-organizational IS that allows the participating 
buyer and sellers to exchange information about prices 
and product offerings 
Bakos (1991,  
1998) 
An IS that electronically support market transactions. 
Schmid (1993, 
1995) 
An inter-organizational IS through which multiple 
buyers and sellers interact to accomplish one or more of 
the following market-making activities: identifying 
potential trading partners, selecting a specific partner, 
and executing the transaction 
Choudhury et 
al. (1998) 
An IS that link together buyers and sellers to exchange 
information, products, service and payments. 
Gottschalk and 
Abrahamsen 
(2002) 
It is Internet based business system that support all 
activities related to transactions and interactions 
(planning the transformation of goods) between various 
companies 
Holzmuller 
and Schluchter 
(2002) 
An inter-organizational IS that allows the participating 
buyers and sellers in some market to exchange 
information about prices and product offerings  
Standing et al. 
(2010) 
Others 
It provides cross-company electronic connections and 
occupy a virtual space on an electronic networks 
Malone et al. 
(1987) 
A virtual bazaar which refers to a mass-IS for the 
business-to-consumer area 
Brandtweiner 
and Scharl 
(1999) 
A public listing of products and their attributes from all 
suppliers in an industry segment, and available to all 
potential buyers 
Bradley and 
Peters (1997) 
Is a meeting point where suppliers and buyers can 
interact online 
Kaplan and 
Sawhney 
(2000) 
A virtual market space where multiple buyers and 
sellers can interact with information and transactions 
supported by additional value-add facilities 
Ash (2005) 
A virtual marketplace, normally a website where 
multiple buyers and sellers are brought together in one 
central place for facilitating the trading between them 
and supporting the exchange of goods, service and 
transactions  
Chaffey et al. 
(2006) 
 
Based on the foregoing definitions of e-Market, it can be seen that there are two 
core concepts for featuring the modern e-Market (Standing et al., 2010). The 
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first one is the use of the Internet as the underlying technology for supporting e-
Market (Dou and Chou, 2002; Duan et al., 2010b; 2012). The second one is the 
existence of the fundamental functions of e-Market as mentioned above 
including (a) matching buyers and sellers, (b) disseminating information about 
products features and prices, and (c) facilitating the exchange of goods, service 
and information (Grieger, 2003; Standing et al., 2010). Along this line, this 
study defines an e-Market as an Internet-based information system, normally in 
the presence of a website that allows participating buyers and sellers to 
exchange information, goods, or services (Duan et al., 2010b; 2012). 
 
There are various classifications of e-Market from different perspectives 
(Grieger, 2003; Milliou and Petrakis, 2004; Son and Benbasat, 2007). Table 2.3 
presents an overview of these classifications from the perspectives of (a) the 
industry served, (b) the ownership, (c) the focus of stakeholders, and (d) the 
market mechanism. These classifications are discussed in the following for a 
better understanding of the characteristics of e-Market. 
Table 2.3 Classifications of the E-Market 
Perspective Model Example Sources 
Industry 
Specification 
Vertical  Covisint, ChemConnect Grieger (2003), 
Son and Benbasat 
(2007) Horizontal 
Global Sources, 
Freemarkets 
Ownership 
Private General Motors Milliou and Petrakis 
(2004), Howard et al. 
(2006) 
Public Alibaba, ChemConnect 
Stakeholder 
Buyer-oriented Covisint, Walmart 
Grewal et al. (2001),  
Grieger (2003) 
Seller- oriented Transora 
Third-party BuildOnline 
Market 
Mechanism 
Auction FreeMarkets, USBid Sculley and Woods 
(2001), Christiaanse 
and Markus (2003) 
Catalogue Papersite 
Exchange ChemConnect.com, Alibaba 
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In regard to the industry served, e-Market can be classified as vertical e-Market 
and horizontal e-Market (Grieger, 2003). The vertical e-Market is industry 
specific, such as e-chemical, e-agricultural and e-steel. It is developed for 
satisfying the demand of a specific industry. The vertical e-Market aggregates 
the supply or demand in specific industries. A good deal of industry specific 
knowledge is needed for the success of the vertical e-Market. Horizontal e-
Market, on the other hand, facilitates the purchase and services used by a range 
of industries, often across different industries. It is developed for reflecting the 
general demand on various goods and services in a specific region. 
 
Based on the ownership of an e-Market, e-Market is classified into private e-
Market and public e-Market (Milliou and Petrakis, 2004; Son and Benbasat, 
2007). A private e-Market is operated by one organization that in turn invites 
other organizations to conduct business across the platform, such as the Dell 
and Cisco Systems (Milliou and Petrakis, 2004). A non-private e-Market is 
usually owned by an industry consortium. It is more open in nature than the 
private e-Market. The public e-Market serves across the whole industry with a 
focus on the development of collaborative services (Son and Benbasat, 2007). 
 
With respect to the focus of stakeholders, e-Market can be classified into buyer-
oriented e-Market, seller-oriented e-Market, and third party e-Market 
(Berryman et al., 2000; Son and Benbasat, 2007). A buyer-oriented e-Market 
aims at driving procurement costs down for the participating buyers, to allow 
buyers to “aggregate their expenditure”, to reduce administration costs, to 
increase visibility and to facilitate global sourcing. A seller-oriented e-Market 
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concentrates on bringing multiple sellers together into a central catalogue and 
product information repository for the same purpose. A neutral e-Market, 
commonly referred to the third-party e-Market, provides services to both sides 
of transactions and takes into account the interests of both buyers and sellers in 
their governance (Grewal et al., 2003). 
 
Depending on the market mechanism, e-Market can be classified as catalogue, 
auction, and exchange (Sculley and Woods, 2001; Christiaanse and Markus, 
2003). A catalogue e-Market provides the buyers with one-stop shopping over 
the Internet by computerizing the product information based on the paper 
catalogues from the suppliers. It is especially suitable for markets where the 
supply and demand sides of a market are highly fragmented. Such an e-Market 
offers a wider range of information sharing and collaboration between buyers 
and sellers, but focuses less in transaction (Christiaanse and Markus, 2003). An 
auction e-Market provides a venue for managing the online bidding process for 
buyers and sellers in the business transaction. More specifically, sellers can 
create forward auctions for selling products to the bidding buyers, while buyers 
can create reverse auctions for buying products from the bidding sellers in the 
auction e-Market. The e-Market charges transaction fees for successful bids 
(Sculley and Woods, 2001). An exchange e-Market integrates the feature of the 
catalogue e-Market and the auction e-Market by providing the online catalogue 
as well as double auctions for facilitating the online transaction between buyers 
and sellers (Christiaanse and Markus, 2003).  
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The diverse e-Market available with specific characteristics and market focus 
create difficulties for organizations, especially SMEs featured by the limited 
resources and technical expertise, in their selection of the most appropriate e-
Market for electronic business. As a result there is a need for the development 
of an effective approach for assisting SMEs in effectively evaluating and 
selecting the most appropriate e-Market for their individual electronic business. 
This study strives to fill this gap by proposing a hybrid approach in Chapter 7 
for adequately solving the e-Market evaluation and selection problem. 
2.4 E-Market Adoption in Australian SMEs 
E-Market generates tremendous economic values in terms of the direct 
contribution to the national economy and the indirect contribution to the 
efficiency of the industries in Australia (Das and Buddress, 2007; ACMA, 2011). 
The influence of e-Market has expanded to the large sectors of Australian 
economy including business services, communications, finance, and retail 
trade, contributing 25% of Australian GDP (DIISR, 2011). 
 
E-Market transactions and the investment by organizations into related 
technologies in Australia are rising. The e-Market revenue in Australia, for 
example, increases from $6 billion in year 2002 to $235 billion by 2010 
(Telstra, 2007; ACMA, 2011). From the year 2001 to 2003, the amount of 
selling by Australian organizations via the Internet more than doubled. The 
number of organizations that generate 5% or more of their business income 
from the e-Market grows from 37% to 59% in 2011 (ABS, 2005; ACMA, 2011). 
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Furthermore, spending on Internet technologies and other web initiatives by 
organizations continues to increase. 66% of the national top 1,000 
organizations are in the planning or execution stages of electronic commerce 
projects (Bryan, 2005). The online procurement market continues to grow in 
Australia at a compound annual rate of about 25% (Telstra, 2007).  
 
E-Market is an Internet-based information system that allows participating 
buyers and sellers to exchange information, goods, or services. Along with the 
high penetration of Internet in SMEs and the affordable e-Market relevant 
technologies, the barriers for SMEs to conduct businesses online are greatly 
reduced (Stockdale and Standing, 2004; Molla and Licker, 2005). Existing 
statistics show that the Internet adoption rate in Australian SMEs has been 
greatly increased, exemplified from 32% in 1998 to 93.5% in 2011 (ABS, 2012). 
The accessibility of the Internet provides a sound basis for Australian SMEs to 
adopt an e-Market for their electronic business. 
 
Realizing the enormous benefit that e-Market can bring into SMEs for SMEs to 
compete with their counterparts, as well as the importance of SMEs in the 
Australian economy, both Australian federal and state governments act actively 
in creating a favourable and enabling environment for stimulating SMEs in 
expanding and prospering their businesses through the development of a series 
of policies and programs. Key initiatives are presented in Table 2.4. Such 
initiatives have created a sound environment for supporting Australian SMEs 
financially and promoting the adoption of latest technologies for developing 
their respective businesses. 
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Table 2.4 Key Initiatives of Australian Government for Supporting SMEs 
 
To raise the awareness of the potential benefits of e-Market to Australian SMEs, 
the non-government parties such as the Small Business Development 
Corporation, the Small to Medium Enterprise Australia, the SME Innovation 
Alliance Australia, and the ICT SME Joint Industry Government Working Party 
also play an important role in providing the essential education, training, and 
technical expertise to Australian SMEs (ICT Industry Report, 2012). The SME 
Innovation Alliance Australia, for example, is a national, non-profit association 
founded for supporting the development of technology in Australian SMEs. The 
assistance of the SME Innovation Alliance Australia for Australian SMEs in the 
adoption of e-Market is reflected from a series of (a) specific reports on ways to 
Year Initiatives Purpose 
1996 
Information Technology 
Online Program 
Accelerate the national adoption of electronic 
business solutions, especially by SMEs 
2002 
Small Business Assistance 
Programme 
Increase the uptake of innovative products, 
processes and services by early-growth-stage small 
businesses 
2003 
New Enterprise Incentive 
Scheme 
Assist start-up businesses by providing shared 
premises and business support services, and 
funding feasibility studies 
2004 
Backing Australia’s Ability-
Building Our Future through 
Science and Innovation 
Assist business in generating ideas and applying 
the idea commercially 
2005 Small Business Support Line 
Provide low-cost advisory services to small 
businesses 
2007 
Building Entrepreneurship in 
Small Business 
Support the development of best practice 
operating skills in Australia's small businesses 
2008 Enterprise Connect 
Provide a national network of services for SMEs 
through Innovation Centres and Manufacturing 
Centres  
2009 Small Online 
Equip small businesses to go online and improve 
their web facilities and engage in electronic 
business capabilities 
2009 
Export Market Development 
Grants 
Encourage SMEs to develop export markets using 
innovation 
2010 
Small Business Advisory 
Services 
Maximise the growth potential, prosperity and 
sustainability of small businesses through 
enhanced access to information and advice on 
issues important to sustaining and/or growing 
small business 
2010 
Market Validation Program for 
Smart SMEs 
Engage with both government and business to 
promote innovation.  
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improve government policies with respect to the needs of SMEs in the adoption 
of e-Market, (b) specific campaign to reward the adoption of e-Market within 
SMEs, and (c) specific solutions on offer to address issues surrounding the 
adoption of e-Market in SMEs. These non-government associations to some 
extent help to promote the awareness of the benefits of adopting latest 
technologies for maintaining the competitive advantage of Australian SMEs. 
 
The promising e-Market outlook in Australia provides a sound opportunity for 
SMEs to enter the market for competing with the larger counterpart. The 
various initiatives from the non-government parties help to raise the awareness 
of Australian SMEs for the potential benefits offered by the e-Market. The high 
penetration of Internet in Australian SMEs and the continuous support from 
Australian federal and state governments further reduce the barriers for 
Australian SMEs to adopt an e-Market for their electronic business. E-Market 
appears to be an attractive option for SMEs to conduct electronic business in a 
cost efficient manner. The adoption of e-Market in Australian SMEs, however, 
is disappointing, evidenced by the relatively low levels of participation in the e-
Market relevant activities in Australian SMEs. Figure 2.1 shows a profile for the 
e-Market adoption in Australian SMEs from 2002 to 2009.  
 
From 2002 to 2009, the percentage of SMEs receiving order online and placing 
order online remains below 30% and 50% respectively. This indicates that the 
majority of SMEs have not effectively participated in the e-Market for their 
electronic business. Only 49.5% SMEs have their own website for 
demonstrating the company information, compared to that of 95.1% in large 
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organizations in 2009. This suggests that SMEs lag behind large organizations 
in making full use of the technology in promoting their businesses.  
 
 
Figure 2.1 An E-Market Adoption Profile in Australian SMEs, 2002 - 2009 
This observation is in line with the existing studies in the adoption of electronic 
commerce in Australian SMEs (Poon and Swatman, 1999; Lin et al., 2007). 
Poon and Swatman (1999), for example, conclude that small businesses in 
Australia have been slow in the adoption of electronic commerce even though 
electronic commerce and the associated technologies could provide unique 
opportunities to small businesses for overcoming issues with geographical 
remoteness and time differences. Lin et al. (2007) suggest that SMEs are slow in 
adopting electronic commerce for improving their competitiveness compared to 
their larger counterpart, mainly due to the failure of SMEs in linking their 
business objectives with the objectives for electronic commerce adoption. 
MacGregor and Vrazalic (2007) indicate that Australian SMEs lag behind in the 
adoption of electronic commerce when compared with other similar developed 
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countries including New Zealand, the United States, Canada, Sweden, Japan 
and Singapore. As a result, a better understanding of the critical determinants 
for the adoption of e-Market in Australian SMEs is desirable for promoting the 
adoption of e-Market in Australian SMEs. 
2.5 E-Market Adoption Studies 
There is much research in the literature on the investigation of the adoption of 
e-Market in organizations (Choudhury et al., 1998; Deeter-Schmelz et al., 2001; 
Grewal et al., 2001; Joo and Kim, 2004; White et al., 2007), leading to the 
development of various models for identifying the determinants for the 
adoption of e-Market from different perspectives.  
 
Grewal et al. (2001), for example, develop a MM for examining the 
determinants for the adoption of e-Market. The results indicate that both 
motivation factors and the ability of an organization are important 
determinants for the adoption of e-Market. With the proper motivation and IT 
capability, organizations are able to avoid the passive state in the adoption of e-
Market. Molla and Deng (2008) apply the MM model for identifying a set of the 
motivational and ability related factors that influence the adoption of the third 
party e-Market using three case studies. The research extends the work of 
Grewal et al. (2001) by proposing two other factors, namely the organizational 
context and the organization size for better understanding the technology 
adoption in a Chinese environment.  
Gottschalk and Abrahamsen (2002) propose a research model for investigating 
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the adoption of e-Market in Norwegian organizations by hypothesizing the 
relationships between operational variables, strategic variables and the 
adoption of e-Market. The results show that organizations recognizing the 
strategic importance of e-Market are more likely to adopt an e-Market. In 
addition, the findings reveal that organizations that have adopted e-Market 
consider the perceived benefit as critical in the adoption of e-Market. 
 
Galbreth et al. (2005) develops a game theoretic model for predicting the 
growth and the critical determinants for the adoption of e-Market. The 
proposed model is useful in determining both the viability and the expected 
long-run size of a given e-Market. The results from the model indicate that the 
pricing policy of the e-Market is the critical determinant for the adoption of e-
Market. Moreover, the increase of the efficiency in administrative tasks and the 
decrease of the price for purchased goods are also considered as critical for the 
adoption of e-Market in organizations.  
 
Yu (2007) develops a research model for assessing the determinants for the 
adoption of e-Market in 1500 large Taiwanese organizations. Three factors are 
identified as critical for the adoption of e-Market including the organization 
characteristics, the competitiveness of the business environment, and the top 
management support. More specifically, the competitiveness of the business 
environment and the promotion from top management are critical in the pre-
adoption stage, whereas the competitiveness of the business environment is the 
most critical in the post-adoption stage in the adoption of e-Market. 
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White et al. (2007) propose a research model based on the DOI for examining 
the determinants for the adoption of the consortium e-Market in UK 
organizations. The results identify 26 factors as the critical determinants in the 
adoption of non-private e-Market within five groups including relative 
advantage, compatibility, trialability, complexity, and perceived risk. The 
determinants differ in different stages of the adoption of e-Market in 
organizations. Yu and Tao (2009) further integrate DOI and technology 
acceptance model (TAM) for investigating the adoption of e-Market in 
organizations in Taiwan. The results indicate that perceived usefulness, subject 
norm, perceived ease of use, and characteristics of the organization are the 
critical determinants for the adoption of e-Market in the pre-adoption stage, 
while only perceived usefulness and subjective norm significantly affect the 
adoption of e-Market in the decision stage. 
 
Existing studies shed light on the critical determinants for the adoption of e-
Market in the organizations. These studies, however, do not have a general 
agreement on the critical determinants for the adoption of e-Market (White et 
al., 2007; Duan et al., 2010b). A further review of the literature on the adoption 
of e-Market in the organizations suggests that the literature can be classified 
into two groups. Table 2.5 present a summary of e-Market adoption studies. 
 
The first group of studies take a “one size fits all” approach for investigating the 
determinants for the adoption of e-Market in an organization (Deeter-Schmelz 
et al., 2001; Milliou and Petrakis, 2004; Joo and Kim, 2004; Hadaya, 2006; 
White et al., 2007). Choudhury et al. (1998), for example, investigate the factors 
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that influence the adoption of e-Market in the aircraft parts industry using 
interview and survey with 120 airlines. The study shows that market variability, 
product value, product specificity, complexity of product description, and 
frequency of use are the key determinants in airlines for the adoption of a 
specific e-Market. Specifically, higher market variability, product availability, 
product price competitiveness and product value, and lower frequency of 
purchase are leading to the higher adoption of e-Market.  
 
Min and Galle (1999), for example, examine the strategic determinants for the 
successful adoption of e-Market in US organizations with the use of a survey, 
leading to the conclusion that buying organizations with large purchase volume 
are likely to adopt an e-Market for electronic commerce. Moreover, those 
organizations that have adopted an e-Market are more likely to force their 
suppliers to adopt the e-Market. 
 
Deeter-Schmelz et al. (2001) investigate the impact of the support from 
suppliers on the adoption of e-Market in buyers in 1000 US organizations using 
a path analysis. The findings show that suppliers play a critical role in the 
adoption of e-Market in buyer organizations. More specifically, suppliers can 
increase the likelihood that buyers adopt an e-Market by offering 
encouragement, guidance, and incentives and by stressing convenience of use. 
 
Kollmann (2001) investigates the determinants for the adoption of e-Market 
with the use of a survey in 2000 organizations. Five factors are identified as the 
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determinants for the adoption of a virtual e-Market, namely database quality, 
intermediation service, actual transformation rate, ease of use and 
intermediation costs. This study lays a good foundation for the investigation of 
the adoption of the virtual e-Market for the future research. 
Table 2.5 A Summary of the E-Market Adoption Study 
Literature 
Source 
Country Industry 
Organization 
Size 
Research 
Approach 
Weakness 
Choudhury et 
al. (1998) 
Not 
specified 
Aircraft parts All 
Interview,  
survey 
Lack of the 
consideration of 
the unique 
characteristics of 
SMEs in the 
adoption of 
technology  
 
Min and 
Galle (1999) 
US All All Survey 
Deeter-
Schmelz et al. 
(2001) 
Athen All All Survey 
Kollmann 
(2001) 
Not 
specified 
Automotive All Survey 
Joo and Kim 
(2004) 
Korea Manufacturing All Survey 
Hadaya 
(2006) 
Canada All All Survey 
Stockdale and 
Standing 
(2004) 
Australia Not specified SMEs 
Literature 
review 
Lack of the 
empirical 
evidence for the 
e-Market 
adoption in 
national-wide 
SMEs in Australia  
 
Driedonks et 
al. (2005) 
Australia Beef SMEs Case study 
Gengatharan 
and Standing 
(2005) 
Australia 
Fishery, textile 
and clothing, 
jewellery 
SMEs Case study 
 
Joo and Kim (2004) examine the influence of five factors including relative 
advantage, external pressure, buying power, slack resources, and organization 
size on the adoption of e-Market in the manufacturing organizations using a 
TOE framework. The findings indicate that external pressure and organization 
size are the critical determinants for the adoption of e-Market. Relative 
advantage, however, does not have a significant impact on the adoption of e-
Market as indicated by other literature. These findings back up the research of 
Min and Galle’s (1999) and Deeter-Schmelz et al. (2001) by showing that the 
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influence from powerful business partners is critical for the adoption of e-
Market in organizations. 
 
Hadaya (2006) investigates the determinants for the adoption of e-Market in 
1200 Canadian organizations using a survey. The findings indicate that the past 
experience of an organization in electronic commerce and the business 
relationship of the organization with its trading partners are critical 
determinants for the adoption of e-Market in the organization. Moreover, the 
complexity of e-Market and the existence of consultants and experts in the 
organization also influence the adoption of e-Market in organizations.  
 
The above studies do not differentiate SMEs from the large organizations in the 
adoption of e-Market. The findings of this group of studies, therefore, are not 
completely applicable in the adoption of e-Market in Australian SMEs due to 
the unique characteristics of SMEs in the adoption of technology. 
 
The other group of studies are designed for Australian SMEs (Stockdale and 
Standing, 2004; Driedonks et al., 2005; Gengathren and Standing, 2005). 
Stockdale and Standing (2004), for example, examines the benefits and barriers 
of the adoption of e-Market in Australian SMEs by an analysis of the existing 
literature, leading to the development of a comprehensive list of the benefits 
and barriers that SMEs have. The identified benefits and barriers in the 
adoption of e-Market in SMEs enable a greater understanding of how SMEs can 
plan effective strategies to gain from the adoption of e-Market.  
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Driedonks et al. (2005) investigate the determinants for the adoption of e-
Market in Australian organizations from economic and social perspectives with 
the use of a case from Australian beef industry. A research model is proposed 
based on DOI for explaining the adoption behaviour from two perspectives 
including the economic perspective from the stakeholder group and the social 
perspectives from the individual users group. The findings highlight the 
importance of the social networks, the communication channels, the influence 
from powerful stakeholders, and the perceived value in the e-Market adoption.  
 
Gengatharan and Standing (2005) examine factors for the successful adoption 
of e-Market in Australian regional SMEs using two in-depth case studies, 
leading to the proposal of an integrated theoretical framework for guiding 
Australian regional SMEs in the adoption of e-Market and the identification of 
the critical factors for affecting the successful adoption of e-Market in regional 
SMEs, including the profile of SMEs and the region, SMEs’ owner 
innovativeness, the perceived benefits, relative advantage and usefulness of the 
regional e-Market, trust in sponsors and the technology, regional e-Market 
ownership structure and governance, critical mass or liquidity, the development 
process and timing of features offered on the regional e-Market, mimetic and 
normative pressures, and a good marketing plan. 
 
This group of studies adopt a qualitative approach such as case study for 
understanding the adoption of e-Market in Australian SMEs. The findings from 
these studies provide insightful information on the adoption of e-Market in 
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Australian SMEs. These studies, however, may lack the empirical evidence for 
generating to the national-wide SMEs in Australia.  
 
In summary, existing studies do not have a general agreement on the critical 
determinants for the adoption of e-Market. Moreover, these existing studies 
cannot be used for fully explaining the adoption of e-Market in Australian SMEs 
due to (a) the lack of consideration of the unique characteristics of SMEs in the 
adoption of e-Market, and (b) the inadequacy in the empirical evidence for the 
generalizability of the findings. To comprehensively investigate the adoption of 
e-Market in Australia SMEs, This study strives to conduct an empirical research 
specifically tailored for Australian SMEs capable of capturing the characteristics 
of SMEs in the adoption of e-Market. 
2.6 Concluding Remarks 
This Chapter provides a comprehensive review of the issues relevant with the 
adoption of e-Market in Australian SMEs for highlighting the need of this study. 
More specifically, the review of various definitions for SMEs pinpoints the need 
of a definition of Australian SMEs in the context of this study. The review of the 
importance of SMEs in Australian economy demonstrates the importance of 
promoting the adoption of the latest technology in SMEs for maintaining the 
competitive advantages of SMEs, which in turn contributing to the sustainable 
growth of Australian economy. The review of the unique characteristics of SMEs 
in the technology adoption highlights the need of a tailored framework for 
investigating the adoption of e-Market in Australian SMEs. The review of 
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existing studies in the adoption of e-Market in SMEs further provides the 
justification of conducting the current study and paves the way for the 
identification of the factors to be used in this study. 
 
 Chapter 3  
A Conceptual Model 
3.1 Introduction 
A theory is a set of statements for explaining or predicting a group of facts or 
phenomena (Popper, 2002). The main objective of using a theory in research is 
to provide (a) a description of the phenomena of interest, (b) an explanation of 
how, why and when the phenomena happens, (c) a prediction of what will 
happen in the future, and (d) a basis for intervention and actions (Gregor, 
2006). Existing theories in technology adoption concern about the 
understanding of the intention or behaviour of individuals or organizations in 
adopting specific technologies in a given situation (Fichman, 2004).  
 
Conceptual models are semi-formal graphical representations of the theory for 
investigating the phenomena in a specific domain (Wand and Weber, 2002). A 
conceptual model guides a research project by providing a visual presentation of 
variables of interest and the hypothesized relationships among the variables to 
be tested empirically for producing outcomes to the phenomena under the 
investigation (Zikmund, 2003). A sound conceptual model in this study is 
critical for facilitating the identification of the critical determinants in the 
adoption of e-Market in Australian SMEs, thus provides the foundation for 
guiding the development of a survey for answering the research question 2. 
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This Chapter aims at selecting an appropriate theory for guiding the 
development of a conceptual model in the process of investigating the critical 
determinants of adopting e-Market in Australian SMEs. Within the conceptual 
model, the individual factors that may influence the adoption of e-Market in 
Australian SMEs are hypothesized to be tested in Chapter 5.  
 
To fulfil the objectives of this Chapter, the content in this Chapter is organized 
in four sections. Section 3.2 presents a review of the existing theories for the 
adoption of technology in organizations, leading to the identification of the TOE 
framework as the appropriate framework for this study. Section 3.3 discusses 
the factors for the adoption of e-Market in Australian SMEs grounded in the 
TOE framework. Section 3.4 ends the Chapter with some concluding remarks. 
3.2 Existing Theories in Technology Adoption  
There are several theories available for investigating the adoption of technology 
at both individual and organizational levels (Jeyaraj et al., 2006; Sabherwal et 
al., 2006). Prominent theories for investigating the adoption of technology by 
the individuals include theory of reasoned action (TRA) (Fishbein and Ajzen, 
1975), theory of planned behaviour (TPB) (Ajzen, 1985, 1991), TAM (Davis, 
1989), and unified theory of acceptance and use of technology (UTAUT) 
(Venkatesh et al., 2003). This group of theory generally examines the adoption 
of technology by individuals by formulating a conceptual model. Such a model  
within which beliefs affect attitudes, which in turn impact intentions, as a result 
affect the adoption of technology (Jeyaraj et al., 2006). 
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Prominent theories for exploring the adoption of technology in organizations 
include the DOI (Rogers, 1983, 1995), the resource-based theory (RBT) (Barney, 
1986), the institutional theory (Selznick et al., 1948), and the TOE framework 
(Tornatzky and Fleischer, 1990). This group of theory generally investigates the 
adoption of technology in organizations by (a) examining specific stages in the 
adoption of technology (Rogers, 1995) or (b) proposing different classes of 
factors for predicting the adoption of technology (Jeyaraj et al., 2006).  
 
Table 3.1 provides a summary of existing theories with the associated focus on 
technology adoption. To pave the way for the selection of an appropriate theory 
as the foundation for guiding the development of the conceptual model in this 
study, these theories are discussed in details in the following. 
 
TRA is developed for examining the relationship between the attitude and the 
behaviour in technology adoption (Fishbein and Ajzen, 1975; Werner, 2004). 
There are two main concepts in TRA including the principles of compatibility 
and the behavioural intention (Fishbein and Ajzen, 1975). The principle of 
compatibility claims that attitudes corresponding to a specific target should be 
assessed in order to predict specific behaviours towards the target in a given 
context and time (Fishbein and Ajzen, 1975; Ajzen, 1988). The behavioural 
intention states that the motivation of an individual for engaging in a specific 
behaviour is defined by the attitude that influences the behaviour (Fishbein and 
Ajzen, 1975). The behavioural intention indicates how much effort that an 
individual is likely to commit for performing such a behaviour. Higher 
commitment means a higher chance that the behaviour would be performed. 
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Table 3.1 An Overview of Theories in Technology Adoption 
 
Theory 
Adoption 
Level 
Focus of the Theory 
TRA I Propose three critical determinants in predicting 
individual adoption behaviour: ATB, SN, BI 
TPB I Propose four critical determinants in predicting 
individual adoption behaviour: ATB, SN, BI, PBC  
TAM I Propose three core aspects in predicting individual 
adoption behaviour: PU, PEU, and external variables 
TAM II I Extend TAM by formulating constructs for assessing PU  
UTAUT I Integrate determinants from eight prominent theories. 
Four critical determinants include: performance 
expectancy, effort expectancy, social influence, and 
facilitating conditions 
DOI I, O Focus on the innovation characteristics in technology 
adoption 
RBT  O Exploit core organization competences for gaining 
competitive advantage 
Institutional 
Theory 
O Focus on the pressure for organization in technology 
adoption. Pressure include: mimetic pressure, coercive 
pressure, normative pressure 
TOE 
Framework 
O Categorize technology adoption factors from three 
perspectives including technology, organization, 
environment 
Abbreviation 
I Individual 
O Organizational 
BI Behavioural intention 
PBC Perceived behavioural control 
PU Perceived usefulness 
PEU Perceived ease of use 
SN Subjective norm 
 
The behavioural intention is determined by the attitude toward behaviour and 
SN (Ajzen, 1988; Fishbein and Ajzen, 1975). The attitude toward behaviour 
refers to the favourable or unfavourable perception of an individual towards 
specific behaviour (Werner, 2004). Subjective norm refers to the subjective 
judgment of an individual with regards to the preference and support for 
behaviour from others (Werner, 2004). 
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Figure 3.1 The Theory of Reasoned Actions (Fishbein and Ajzen, 1975) 
TRA is widely adopted in explaining the behaviour of an individual as a result of 
an intention. It is, however, criticized for ignoring the importance of social 
factors that may influence the specific behaviour (Grandon et al., 2011). Social 
factors are related to all the influences from the surrounding environment of an 
individual to the behaviour (Ajzen, 1991). To overcome the weakness of TRA, 
Ajzen (1991) proposes an additional factor called perceived behavioural control 
for determining the behaviour of an individual in TPB. Figure 3.2 shows the 
TPB model. Perceived behavioural control is the perception of an individual on 
how easily a specific behaviour could be performed (Ajzen, 1991). Perceived 
behavioural control indirectly influences the behaviour via the intention. 
 
 
Figure 3.2 The Theory of Planned Behaviour (Ajzen, 1991) 
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Both TRA and TPB have some limitations in predicting the behaviour (Werner, 
2004). The first limitation is that operational components or determinants are 
not suggested for measuring the attitude toward behaviour, the subjective 
norm, and the perceived behavioural control. In addition, the determinants for 
the behavioural intention are not limited to the attitude toward behaviour, the 
subjective norm, and perceived behavioural control (Ajzen, 1991). There might 
be other factors that influence the behaviour in the adoption of specific 
technologies. Existing research shows that only 40% of the variance of 
behaviour could be explained using TRA or TPB (Ajzen, 1991; Werner, 2004). 
The second limitation is that there is a substantial gap of time between the 
assessment of the behavioural intention and the actual behaviour (Werner, 
2004). In this time gap, the intention of an individual might change. The third 
limitation is that both TRA and TPB are predictive models that predict the 
behaviour of an individual based on certain criteria. The individuals, however, 
do not always behave as predicted by these criteria (Werner, 2004). 
 
To extend the usefulness of TRA for investigating the adoption behaviour in an 
technology adoption context, TAM is proposed (Davis, 1989). TAM provides a 
set of valid measurement scales for predicting the adoption of technology by the 
individuals based on TRA. Two main factors including the perceived usefulness 
and the perceived ease of use (Davis, 1989) are proposed as the critical 
determinants for the adoption of technology by individuals. Perceived 
usefulness refers to the degree to which the individual believes the technology 
would enhance his/her job performance (Davis, 1989). Perceived ease of use 
refers to the perception of the individual on the minimum efforts required in 
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using the technology (Davis, 1989). TAM suggests that the intention of an 
individual in adopting a technology is jointly determined by perceived 
usefulness and perceived ease of use of the technology (Davis, 1989). The 
intention of an individual in the adoption of technology in turn determines the 
actual adoption behaviour of the individual. TAM further proposes that external 
variables such as system characteristics, development processes and training 
influence the intention of an individual in the adoption of technology indirectly 
via perceived usefulness and perceived ease of use (Davis, 1993). Figure 3.3 
shows the TAM model. 
 
 
Figure 3.3 The Technology Acceptance Model (Davis, 1993) 
TAM has been a well published and validated theory for explaining and 
predicting the adoption of technology by individuals (Venkatesh and Davis, 
2000; Jeyaraj et al., 2006). Among the determinants that influence the 
adoption of technology in TAM, perceived usefulness is consistently identified 
as the critical determinants in the adoption of technology. To provide a better 
understanding of the measurement scales for perceived usefulness, Venkatesh 
and Davis (2000) propose a TAM2 as an extension of TAM by formulating the 
factors including subjective norm, image, job relevance, output quality, result 
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demonstrability, experience, and voluntariness as the determinants for 
perceived usefulness (Venkatesh and Davis, 2000). TAM2 claims to provide a 
list of determinants for more accurately measuring perceived usefulness than 
TAM in the adoption of technology. 
 
TRA, TPB, TAM and TAM2 have a significant impact on the understanding of 
the adoption of technology by individuals (Jeyaraj et al., 2006; Sabherwal et al., 
2006). These theories, however, employ different terminologies of the 
determinants for essentially representing same concepts (Venkatesh et. al., 
2003; Jeyaraj et al., 2006; Chuttur, 2009). Moreover, there is not a single 
theory that covers all the determinants for investigating the adoption of 
technology. Each theory has its own limitation. They do not complement to each 
other. As a result, UTAUT (Venkatesh et. al., 2003) is formulated for integrating 
these theories in investigating the adoption of technologies. 
 
UTAUT (Venkatesh et. al., 2003) is proposed as an integrated model from eight 
major theories for investigating the adoption of technology by individuals. The 
UTAUT model consists of four core determinants including performance 
expectancy, effort expectancy, social influence, and facilitating conditions. 
Performance expectancy refers to the degree to which an individual believes 
that using the system would enhance the job performance. It is theoretically 
derived from determinants such as perceived usefulness from TAM, the 
extrinsic motivation, and the outcome expectation from existing research of 
Molla and Licker (2005). Effort expectance is the degree of ease associated with 
the use of technology. This determinant parallels the determinant named 
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perceived ease of use in TAM and DOI. Social influence is defined as the degree 
to which an individual perceives that important others believe he or she should 
use the technology. It is represented as subjective norm in other models such as 
TRA, TPB, and image in DOI. Facilitating condition refers to the degree to 
which an individual believes that an organizational and technical infrastructure 
exists to support the use of the technology. The facilitating condition is derived 
from perceived behavioural control from TAM and TPB, and the compatibility 
from DOI.  
 
 
Figure 3.4 The UTAUT Model (Venkatesh et. al., 2003) 
UTAUT introduces moderating determinants such as gender, age, experience, 
and voluntaries of use from the perspective of social psychology (Venkatesh et. 
al., 2003). These moderating determinants help address the problems of the 
inconsistency and the weak power of explanation of previous models in regard 
to the behavioural difference of different groups of people (Molla and Licker, 
2005). Such a theory provides a comprehensive framework for formulating and 
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predicting the adoption of technology by individuals. Figure 3.4 presents the 
UTAUT model. 
 
The theories discussed above have mainly been extensively used in explaining 
and predicting the adoption of technology by individuals (Jeyaraj et al., 2006). 
They are not suitable in investigating the adoption of technology in 
organizations due to (a) the inconsistency of the reported determinants for the 
adoption of technology (Darmawan, 2001) and (b) the insufficient predictive 
power in measuring the adoption of technology in organizations (Venkatesh et 
al., 2003). To adequately investigate the adoption of technology in 
organizations, DOI, RBT, institutional theory, and the TOE framework are 
developed. The details of these theories are discussed in the following.  
  
DOI is a process-based framework for explaining how, why, and at what rate the 
technology is adopted by individuals or organizations (Rogers, 1995; 2003). 
With the use of DOI for understanding the technology adoption in organization, 
technology is considered as an innovation. Innovation is defined as any idea, 
practice or object that is perceived as new by the adopter (Roger, 2003). DOI 
contributes to the understanding of the adoption of technology in organizations 
by proposing (a) the technology adoption decision process and (b) a set of 
determinants for the adoption of technology in organizations. 
 
Figure 3.5 shows the technology adoption decision process. In the knowledge 
stage, the organization gains the initial understanding of the technology. In the 
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persuasion stage, the organization forms an attitude towards the technology. In 
the decision stage, a decision of adopting or rejecting a technology is reached. In 
the implementation stage, the organization utilizes the technology. Finally, the 
decision regarding to the adoption or rejection of the technology is confirmed or 
reversed in the confirmation stage. Different determinants are involved in 
different stages of the decision process. 
 
 
Figure 3.5 The Technology Adoption Decision Process  
DOI identifies five factors as the critical determinants for the adoption of 
technology by individuals including relative advantage, compatibility, 
complexity, trialability, and observability (Tornatzky and Fleischer, 1990). 
Table 3.2 shows the description for each determinant. To extend the 
explanatory power of DOI in the adoption of technology in organizations, DOI 
further identifies three groups of adoption determinants including leader 
characteristics, internal organizational characteristics, and external 
characteristics of an organization. Leader characteristics concern with the 
attitude of the leader towards the change due to the adoption of technology. 
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Internal organizational characteristics refers to centralization, complexity, 
formalization, interconnectedness, organizational slack, and size. External 
characteristics are related with the system openness.  
Table 3.2 The Description for the Determinants in DOI 
Technology 
Characteristics 
Definition 
Relative 
Advantage 
The degree to which the technology is perceived as better than the 
idea it supersedes 
Compatibility The degree to which the technology is perceived as being consistent 
with the existing values, experiences, and needs of potential adaptors 
Complexity The degree to which the technology is perceived as difficult to 
understand and use  
Trialability The degree to which the technology may be experimented with on a 
limited basis 
Observability The degree to which the results of the technology are visible to others 
 
DOI is a dominant theory for examining the adoption of technology in the past 
two decades (Jeyaraj et al., 2006). The strength of DOI is its capability in 
providing a strong theoretical basis for the study of technology adoption by 
proposing (a) a comprehensive framework for understanding the technology 
adoption and diffusion process in an organization, and (b) the fundamental 
determinants for investigating the adoption of technology by individuals and 
organizations.  
 
A major criticism of DOI, however, is that DOI considers the adoption of 
technology as driven primarily by the technology characteristics. DOI tends to 
ignore the influence of the organizational and environmental factors in the 
adoption of technology (Lee and Cheung, 2004) but assumes that the adoption 
of technology is a rationalistic decision aiming mainly for improving the 
technical efficiency (Teo et al., 2003). The adoption of interactive technologies 
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such as e-Market in SMEs, however, may be influenced by the external 
environment in which SMEs are embedded in (Joo and Kim, 2004). The 
environment consists of trading partners, competitors, and regulatory agencies 
such as government, which may create incentives and barriers for the adoption 
of e-Market. A proper consideration of environmental factors for the adoption 
of e-Market in SMEs is therefore highly desirable. 
 
RBT is a theory for explaining how an organization achieves sustainable 
competitive advantages by exploiting and developing resources (Barney, 1986; 
1991). An organization is considered as a collection of physical capital resources, 
human capital resources and organizational resources in RBT (Barney, 1986; 
1991). The competitive advantages in an organization derive from the 
uniqueness of the resources in the organization that (a) cannot be easily 
purchased, (b) require an extended learning process and (c) requires a change 
in the corporate culture (Barney, 1986; 1991; Conner, 1991). These unique 
resources in the organization are not imitable by competitors and thus critical 
for the organizations for achieving competitive advantages.  
 
In the technology adoption context, RBT considers the technology as one of the 
resources that can be adopted by organizations for achieving the competitive 
advantage. Different determinants are identified in RBT for influencing the 
adoption of technology in organizations. Conner (1991), for example, suggests 
that the technical knowledge and skill of employees in the existing technology 
are critical for the adoption of new technology. Mata et al., (1995) conclude that 
managerial IT skills are the critical determinant for the adoption of technology. 
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Campbell and Luchs (1997) propose that factors related to past experiences, 
organizational culture and competences are critical for the adoption of 
technology. Caldeira and Ward (2003) identify the essential IT and IS 
capabilities in the organization as critical determinants in the adoption of 
technology. The IT and IS capabilities include IT and IS leadership,  business 
systems thinking, relationship building, architecture planning, making 
technology work, informed buying, contract facilitation, contract monitoring 
and vendor development. 
 
Overall, the advantage of RBT for investigating the adoption of technology is 
that RBT (a) provides a theoretical basis for understanding the role of 
technology as the resource in the organization for gaining competitive 
advantages (Zhu and Kraemer, 2005) and (b) highlights the importance of the 
internal resources of an individual organizations in the adoption of technology 
(Caldeira and Ward, 2003). 
 
RBT, however, only emphasizes on the properties of resources for explaining 
the adoption of technology in organizations. It does not examine the 
environmental factors within which the decision of adopting a technology is 
influenced (Oliver, 1997). The environmental factors play an important role in 
facilitating the adoption of a new technology in individual organizations, 
especially SMEs, even though the organization does not develop enough 
capabilities for adopting a technology (Ray and Ray, 2006). For this reason RBT 
does not sufficiently explain the adoption of technology in SMEs. 
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The institutional theory is a theory for investigating how a specific social 
behaviour is created, diffused, adopted, and adapted over space and time and 
how the social behaviour fall into decline and disuse, provided with the 
existence of the schemas, rules, norms and routines as authoritative guidelines 
for such a social behaviour (Selznick et al., 1948). In the technology adoption 
context, institutional theory posits that the decision making in organizations in 
relation to the adoption of technology is influenced by various pressures arising 
from the external environment (DiMaggio and Powell, 1983; Richard, 2004).  
 
Three important external pressures are identified in institutional theory 
including mimetic pressure, coercive pressure, and normative pressure 
(DiMaggio and Powell, 1983). The mimetic pressure is concerned with the 
pressure that causes organizations to imitate or copy the behaviour of other 
organizations in the adoption of technology. An organization faces high levels of 
mimetic pressures when an increasing number of organizations in its 
environment are beneficial or successful in adopting a technology for improving 
their competitive advantages. The coercive pressure is related to the formal and 
informal pressures that are imposed on the organization by its stakeholders, 
including customers, suppliers, trading associations and governments. These 
stakeholders can influence the decision of adopting the technology in the 
organizations through initiatives like force, threats, persuasion, and invitation 
to adopt a certain technology (Son and Benbasat, 2007). The normative 
pressure concerns with the influence of professional groups to the organizations 
in conforming to the adoption of technology (Scott, 2003). 
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The institutional theory provides an insightful view for examining the 
technology adoption in organizations under external pressures (Son and 
Benbasat, 2007). The major advantages of the institutional theory are (a) the 
comprehensiveness for investigating how organizations react to the external 
environment in the adoption of technology (Son and Benbasat, 2007) and (b) 
the explicit identification of determinants for measuring the external pressure 
for the technology adoption in organizations (Parker and Castleman, 2009). 
 
The main limitation of institutional theory, however, is an ignorance of other 
factors reflecting the technological and organizational characteristics of SMEs 
in the adoption of technology (Mehrtens et al., 2001; Joo and Kim, 2004). 
Along this line, the institutional theory does not effectively explain and predict 
the adoption of technology in SMEs.  
 
SMEs are a distinct group of organizations with unique characteristics in 
technology adoption from technological, organizational and environmental 
perspectives summarized in Chapter 2 as (a) lack of technical expertise and 
poor technical infrastructure, (b) inadequacy of capital and organizational 
planning and strong influences from the owner in the decision making process, 
and (c) high dependence on business partners and greater external uncertainty. 
These unique characteristics of SMEs warrant the need of a comprehensive 
framework for understanding the adoption of technology from the 
technological, organizational and environmental aspects (Fink, 1998). 
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The TOE framework (Tornatzky and Fleischer, 1990) is a comprehensive tool 
for studying the adoption of technology in organizations. It identifies three 
aspects of an organization that influence the adoption of technology including 
organization, technology, and environment. The technology aspect depicts the 
technologies that are relevant to the organization in its pursuit of the business 
objectives. The organization aspect is defined by several descriptive measures 
including firm size and scope, managerial structure and internal resources. The 
environment aspect describes the macro area in which an organization conducts 
the business, with business partners, competitors and the government. Various 
factors categorized in these three groups are deemed to affect the decision of an 
organization towards their adoption of technology. 
 
The usefulness of the TOE framework in studying the adoption of technology in 
organizations is well demonstrated in the existing research (Zhu et al., 2004; 
Pan and Jang, 2008; Gibbs and Kraemer, 2010). Zhu et al. (2004), for example, 
adopt the TOE framework for comparing the adoption of electronic business 
between organizations in developing and developed countries, leading to the 
identification of technological competency, size, level of consumer readiness, 
and competitive pressure as the critical determinants for engaging in electronic 
business. Pan and Jang (2008) examine the determinants for adopting 
enterprise resource planning (ERP) systems within the TOE framework in the 
communication industry in Taiwan, leading to the identification of technology 
readiness, size, perceived barrier, and operations improvement as the 
determinants for adopting ERP systems. Teo et al. (2009) employ the TOE 
framework for examining various factors associated with the adoption of e-
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procurement in Singapore, leading to the identification of organization size, top 
management support, perceived indirect benefits, and business partner 
influence as the determinants for the adoption of e-procurement. Gibbs and 
Kraemer (2010) investigate the determinants of the scope of e-commerce use 
within the extended TOE framework, leading to the identification of technology 
resources, perceived benefits, financial resources, and external pressure as the 
key determinants for adopting e-commerce technology. 
 
The applicability of the TOE framework for investigating the determinants in 
the adoption of technology in SMEs is exemplified in existing IS literature 
(Iacovou et al., 1995; Kuan and Chau, 2001; Ramdani et al., 2009). Iacovou et 
al. (1995), for example, apply the TOE framework for exploring the 
determinants of the adoption of electronic data exchange (EDI) systems in 
seven small firms, leading to the identification of the perceived benefit, 
organizational readiness, and external pressure as critical in the adoption of 
EDI. This model is tested and validated on a larger sample size of two hundred 
and eighty six Canadian SMEs (Chwelos et al., 2001). Kuan and Chau (2001) 
further confirm the usefulness of the TOE framework in the study of the 
adoption of EDI in small firms by proposing a perception-based model with the 
identification of six critical factors. The importance of considering the 
technological, organizational and environmental factors in studying the 
adoption of technology in small firms is demonstrated in the study. 
 
There are numerous studies in the IS domain which further illustrates the 
applicability of the TOE framework in studying the adoption of technology in 
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SMEs. Table 3.3 provides an overview of the employment of TOE framework for 
studying the technology adoption in SMEs. Thong (1999), for example, develops 
an integrated model for studying the adoption of IS in one hundred and sixty-
six small firms that shows the criticality of the characteristics of the chief 
executive officer of the small firm, the technological characteristics, and the 
organizational characteristics in the IS adoption. Premkumar and Roberts 
(1999) investigate the adoption of IT and IS in seventy-eight rural small firms 
from the perspectives of innovation, organization and environment, resulting in 
the identification of the relative competitive advantage, top management 
support, organization size, external pressure and competitive pressure as the 
critical determinants for adopting IT and IS systems. Mehrtens et al. (2001) 
adopt the TOE framework for investigating the adoption of Internet in seven 
SMEs, leading to the conclusion that three determinants including perceived 
benefits, organizational readiness, and external pressure as critical to the 
adoption of Internet in SMEs. Lertwongsatien and Wongpinunwatana (2003) 
show the suitability of the TOE framework for studying the e-commerce 
adoption study in Thailand SMEs by using seven case studies. Ramdani et al. 
(2009) adopt the TOE framework for predicting the potential enterprise 
systems adopters in SMEs in England, leading to the identification of perceived 
relative advantage, ability to experiment before adoption, top management 
support, organizational readiness, and size as critical determinants in the 
adoption of enterprise systems in SMEs. 
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Table 3.3 The TOE Framework in Technology Adoption in SMEs 
Study Technology Organization Environment 
Premkumar and Ramamurthy 
(1995) 
Internal need  Top management support 
Competitive pressure, exercised 
power 
Chau and Tam (1997) 
Perceived barriers, perceived 
benefits, perceived importance of 
compliance to standards 
Complexity of IT infrastructure, satisfaction 
with existing systems, formalization on 
system development and management 
Market uncertainty 
Premkumar and Roberts (1999) 
Relative advantage, cost, 
complexity, compatibility 
Top management support, size, IT expertise 
Competitive pressure, external 
support, vertical linkages 
Thong (1999) 
Relative advantage, compatibility, 
complexity 
CEO characteristics, business size, 
employee’s IS knowledge 
Environmental characteristics 
Kuan and Chau (2001) 
Perceived direct benefits, perceived 
indirect benefits 
Perceived financial cost, perceived technical 
competence 
External industry pressure, 
perceived government policies 
Mehrtens et al. (2001) Perceived benefits Financial resources, technological readiness External pressure 
Lertwongsatien and 
Wongpinunwatana (2003) 
Perceived benefits, perceived 
compatibility 
Size, top management support, existence of 
IT department 
Competitiveness 
Premkumar (2003)  
Relative advantage, compatibility, 
complexity, cost 
Top management support, size, IT expertise 
Competitive pressure, external 
support, vertical linkages 
Zhu et al. (2004) Technology competence  Organization size, organization scope 
Consumer readiness, competitive 
pressure, lack of trading partner 
readiness 
Joo and Kim  
(2004) 
Relative advantage Slack resources, size External pressure, buying power 
Hackney et al. (2006) 
Perceived benefits, perceived 
barriers, perceived importance of 
compliance to IS unification 
Complexity, need to evolve existing IS, 
unification on systems development and 
management 
External pressure 
Teo et al.  
(2009) 
Perceived direct benefits, perceived 
indirect benefits, perceived costs 
Organization size, Top management 
support, Information sharing culture 
Business partner influence 
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The studies above show the applicability of the TOE framework for investigating 
the adoption of technology in SMEs, although different determinants are 
identified in the TOE frameworks upon the investigation of different 
technologies. E-Market is developed with IT and IS support (Pires and Aisbett, 
2003) based on the e-procurement needs of an organization (Angeles, 2000). 
The TOE framework suitable for studying the adoption of IT, IS, EDI, and e-
procurement in SMEs are therefore applicable for the study of the adoption of 
e-Market in Australian SMEs. 
 
The suitability of the TOE framework for studying the adoption of e-Market is 
demonstrated in Swanson’s (1994) research where the adoption of technology is 
classified into three types. Type I technologies are confined to technical tasks. 
Type II technologies support business administration. Type III technologies are 
embedded in the core of the business. It is the type III technologies that can be 
fully explained by the TOE framework because it has “facilitating technology 
portfolio, certain organizational attributes such as the diversity and sufficient 
slack resources, and great concerns on the strategic environment” (Swanson, 
1994; Chatterjee et al., 2002). E-Market falls into type III technologies, in the 
sense that an e-Market strengthens organizational competitiveness and can 
streamline the integration of business with suppliers and customers (Chatterjee 
et al., 2002; Duan, et al., 2010b; 2012). This shows that the TOE framework is 
well suited for studying the adoption of e-Market. 
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3.3 A Conceptual Model and Hypotheses  
This section presents a conceptual model for facilitating the investigation of the 
adoption of e-Market in Australian SMEs based on a comprehensive review of 
related literature on the adoption of e-Market. A trust dimension is included for 
extending the TOE framework in this study due to the nature of e-Market in 
which the main communication method for all participants is online. Both 
economists and sociologists agree that trust is a crucial enabling factor in the 
adoption of online technology (Pavlou and Gefen, 2004). Figure 3.6 presents 
this model with four dimensions including technology, organization, 
environment and trust, discussed in the following. 
 
Figure 3.6 A Conceptual Model for the Adoption of E-Market in Australian 
SMEs 
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Technology 
The technology dimension is related to the characteristics of technology as 
perceived by the potential adopters (Rogers, 2003). Among five widely adopted 
factors for investigating the adoption of technology in organizations including 
perceived benefit, compatibility, complexity, observability, and trialability 
(Kuan and Chau, 2001; Ramdani et al., 2009), the perceived benefit is the only 
factor that is consistently identified as a critical determinant in the adoption of 
technology in SMEs (Kuan and Chau, 2001). The perceived benefit positively 
affects the adoption of technology in an organization (Rogers, 2003). 
Organizations adopt technology when there is a perceived need for using the 
technology to overcome a perceived performance gap or to exploit a business 
opportunity. The greater the perceived benefit, the more likely that an 
organization will adopt the technology. 
 
This study employs the perceived benefit for measuring the technology 
dimension in the conceptual model. The perceived benefit is classified into the 
direct benefit and the indirect benefit (Joo and Kim, 2004). The direct benefit is 
related to the reduction of operational savings and the tangible benefit in the 
organization such as the access to a larger number of suppliers or customers, 
increased price transparency, and saved operation costs (Kuan and Chau, 
2001). The indirect benefit is associated with the impact of adopting e-Market 
on the management of business process and customer relationships. It refers to 
improving the company’s image, increasing operational efficiency, and 
improving trading partner relationships (Daniel et al., 2004; Standing et al., 
2010). The above argument leads to the following hypothesis: 
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H1. The perceived direct benefits positively influence the adoption of e-Market. 
H2. The perceived indirect benefits positively influence the adoption of e-
Market. 
 
Organization 
The organization dimension concerns about the characteristics of an 
organization in the adoption of technology (Tornatzky and Fleischer, 1990). The 
size of an organization, the organizational readiness and the top management 
support are employed for measuring the organization dimension in the 
conceptual model. The size of an organization directly affects the adoption of 
technologies in the organization (Rogers, 2003). Large organizations usually 
have greater ability to adopt technologies. One possible explanation is that 
larger organizations have more financial and technical resources for taking risks 
with technologies than smaller organizations. Bakos (1991) indicates that the 
cost and expertise required to build or adopt an e-Market might favour big 
organizations. Even within the small business category, a relatively larger 
organization is in a better position to engage in e-Market. The discussion leads 
to the following hypothesis: 
H3. Organization size is positively related to the adoption of e-Market.  
 
Organization readiness is determined by the financial readiness and the 
technological readiness. The financial readiness of an organization refers to the 
financial resources available for e-Market installation costs and for ongoing 
expenses. The technological readiness is related to the level of sophistication of 
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IT usage and IT management in an organization. The extent by which an 
organization utilizes IT such as electronic funds transfer, EDI and Internet has a 
positive impact on the system integration with e-Market (Barry and Milner, 
2002). Based on the above argument, the following hypothesis is proposed: 
H4. Organization readiness is positively related to the adoption of e-Market. 
 
Top management support is critical in SMEs for creating a supportive climate 
and providing adequate resources in the adoption of technology. It ensures the 
limited resources and technical expertise to be allocated for supporting the 
essential needs of technology (Ramdani et al., 2009). With the support from the 
top management, barriers and resistance to change in the organization are 
easily overcome. An SME that is likely to adopt an e-Market will most often 
have the support of top management who have a positive attitude towards the 
adoption of technology, who are innovative and who are knowledgeable about 
IT. This discussion leads to the following hypothesis: 
H5. Top management support positively influences the adoption of e-Market.  
 
Environment  
The environment dimension concerns about external pressure from competitor, 
trading partners and the government to the organization (Chwelos et al., 2001). 
The presence of pressure from competitors often forces individual organization 
to adopt technology for being competitive in a dynamic environment. In the 
adoption of e-Market, organizations are more prone to adopt e-Market as 
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competitors become more e-Market capable (Stockdale and Standing, 2004). 
The existence of pressure from trading partners or government departments 
also has great influence in the decision of an organization for its adoption of 
technology, especially SMEs in the sense that they are more likely to be 
economically dependent on their larger partners for survival. Thus, the 
following hypothesis is proposed: 
H6. External pressure is positively related to the adoption of e-Market.  
 
Trust  
The trust dimension considers the degree of trust perceived by SMEs in the 
adoption of e-Market (Pavlou and Gefen, 2004). The perceived trust is relevant 
to the trustworthiness of the e-Market in handling transactions, securing 
systems and maintaining relationships as well as the trustworthy in the trading 
partner for conforming online transaction rules such as for buyers to pay on 
time, or for suppliers to provide valid product or service information. The more 
trustworthy SMEs have in e-Market, the more likely they will adopt an e-Market 
for electronic business (Pavlou and Gefen, 2004; Verhagen et al., 2006). As a 
result, the following hypothesis can be defined as: 
H7. Perceived Trust is positively related to the adoption of e-Market. 
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3.4 Concluding Remarks 
This Chapter presents a comprehensive review of the existing theories for the 
adoption of technology. After carefully assessing the appropriateness of each 
theory, the TOE framework is selected as the foundation theoretical basis in this 
study for guiding the development of a conceptual model due to the 
comprehensiveness of the TOE framework in addressing the characteristics of 
SMEs in the adoption of technology. The conceptual model is proposed 
afterwards consisting of four dimensions including technology, organization, 
environment, and trust, with seven hypothesized factors identified for 
investigating the critical determinants for the adoption of e-Market in 
Australian SMEs. Such a model forms the basis for the development of the 
survey instrument as described in the subsequent Chapters, thus facilitates in 
answering the research question 2: What are the critical determinants for the 
adoption of e-Market in Australian SMEs? The measurement items for the 
identified factors in the conceptual model will be discussed in Chapter 4. 
 Chapter 4  
Research Methodology 
4.1 Introduction 
A research methodology is usually referred to as a procedural framework for 
systematically and scientifically solving the research problems (Saunders et al., 
2003). The objective of the research methodology is to design and plan a set of 
research activities including collecting and analyzing the research data for 
answering the research questions (Creswell and Clark, 2010). The selection of 
an appropriate research methodology is critical for the success of a research 
project due to the fact that the research methodology can (a) guide the way of 
conducting a research project and (b) influence the quality of the research 
results (Golafshani, 2003; Creswell and Clark, 2010). 
 
It is challenging to adequately select an appropriate research methodology in a 
research project. This is due to (a) the nature of specific research projects 
including descriptive, analytical, applied, fundamental, explanatory and 
exploratory (Kothari, 2008) and (b) the presence of numerous available 
methods and techniques involved in the selection of a research methodology, 
such as case study, experience, experiment, interview, mathematical models, 
survey and observations  (Chen and Hirschheim, 2004). How to select an 
appropriate research methodology with the optimal mix of specific methods and 
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techniques for adequately addressing the different nature of a research project 
is complex and challenging (Creswell and Clark, 2010).  
 
The selection of the research methodology in a research project includes an 
appropriate choice of the research paradigm, the research design, and the 
research methods involved in the research design (Creswell and Clark, 2010). 
The research paradigm provides the underlying philosophical principles for 
guiding the selection of the research methods, which in turn determines the 
research design (Golafshani, 2003). An appropriate consideration of these three 
key elements contributes to the success of the selection of a most suitable 
research methodology in a research project (Chen and Hirschheim, 2004). 
 
This Chapter aims at discussing the selection of an appropriate research 
methodology for this study. To effectively achieve the objective of this Chapter, 
Section 4.2 discusses the research paradigm for guiding the selection of 
appropriate research methods in this study, followed by the presentation of the 
research design in Section 4.3. Section 4.4 and Section 4.5 explain the data 
collection and data analysis methods respectively. Section 4.6 ends the Chapter 
with some concluding remarks. 
4.2 Research Paradigm 
A research paradigm is a set of beliefs and perceptions for guiding the 
investigation of a specific phenomenon (Lincoln et al., 2011). The objectives of a 
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research paradigm are to define (a) how the world works, (b) how the 
knowledge is extracted from the world, (c) what types of questions are to be 
asked and (d) what methodologies are to be used in answering these questions 
(Dill and Romiszowski, 1997). The research paradigm consists of three 
dimensions including Ontology, Epistemology, and Methodology (Lincoln et al., 
2011). Ontology is related to the nature of the phenomenon. It refers to whether 
the phenomenon is objective and external to the researcher or the phenomenon 
is created by the consciousness of the researcher. Epistemology is associated 
with the nature of knowledge (Ritchie and Lewis, 2003). It concerns about 
whether the knowledge is constructed and evaluated by empirically verifying 
the theories or the knowledge is constructed by involving the researcher in the 
social context (Rowland, 2003). Methodology is concerned with the methods of 
collecting and analyzing the research data for generating valid conclusion. It 
refers to whether the quantitative method or the qualitative method is used for 
collecting and analyzing the research data (Lincoln et al., 2011). 
 
Positivism and Interpretivism are two prominent research paradigms in the 
social and business research (Chen and Hirschheim, 2004; Lincoln et al., 2011). 
They differ on the basis of Ontology, Epistemology, and Methodology, as shown 
in Table 4.1. Positivism is a philosophy of science based on the view that the 
world operates according to laws like the physical world (Mertens, 2009). It is 
mostly depicted through (a) the objective and value-free interpretation of the 
research data, (b) the formulation of hypotheses, models, or causal 
relationships among constructs, and (c) the use of quantitative methods (Chen 
and Hirschheim, 2004). The main criticism for positivism is the lack of the in-
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depth explanation of the social phenomenon due to the independence of the 
analysis conducted by the researcher (Chen and Hirschheim, 2004).  
Table 4.1  An Overview of the Research Paradigms  
Assumption Explanation 
Paradigm 
Positivism Interpretivism 
Ontology 
What is the 
nature of the 
world? 
Reality exists objectively 
and independently from 
the researcher. 
Emphasizes the subjective 
meaning of the reality 
constructed and 
reconstructed through a 
researcher and social 
interaction process. 
Epistemology 
How do I 
know the 
world? 
Concerned with the 
hypothetic deductive 
testability of theories. 
Scientific knowledge 
should allow verification 
or falsification and seek 
generalizable results. 
Scientific knowledge should 
be obtained through the 
understanding of human 
and social interaction by 
which the subjective 
meaning of the reality is 
constructed. 
Methodology 
What is the 
best way for 
gaining the 
knowledge 
about the 
world? 
Researchers need to 
take a value-free 
position and employ 
objective measurement 
to collect research 
evidence using 
quantitative methods. 
Researchers need to engage 
in the social setting 
investigated and learn how 
the interaction takes place 
from participants’ 
perspectives using 
qualitative methods. 
 
Interpretivism is a philosophy of social sciences based on the view that unlike 
the physical world, the social world can only be fully understood through the 
subjective interpretation of and the intervention in the reality (Mertens, 2009; 
Creswell and Clark, 2010). Interpretivism is mostly observed through (a) the 
subjective interpretation of the research data, (b) the involvement of the 
researcher in the specific social and cultural settings in the investigation, and (c) 
the use of qualitative methods (Mertens, 2009; Creswell and Clark, 2010). The 
major limitation of the interpretivism is the lack of the generalizability and 
explanation power of the research findings due to the small number of cases 
used in the research project (Creswell and Clark, 2010). 
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To effectively draw from the strengths and minimize the weaknesses of a single 
paradigm, pragmatism is proposed in the recent decade as the “third paradigm” 
(Denscombe, 2008). Pragmatism is not committed to any systems of 
philosophy or reality. It aims to mix existing research methods in specific ways 
for adequately answering the research questions in a research project (Johnson 
and Onwuegbuzie, 2004). Pragmatism mainly focuses on the “what” and “how” 
of the research problem so as to apply all the data collection and analysis 
methods that are appropriate for solving the research problem regardless of the 
underlying philosophical assumptions (Creswell and Clark, 2010). This study 
follows the principle of the pragmatism paradigm for effectively answering the 
first two research questions. The selection of the appropriate research methods 
for this study is presented in the next section. 
4.3 Research Design 
Research design is an architectural blueprint for assembling, organizing, and 
integrating the research data for producing the research findings (Johnson and 
Onwuegbuzie, 2004). It deals with four problems including what are the 
questions to answer, what are the relevant data, how to collect the data, and 
how to analyze the data (Mertens, 2009; Creswell and Clark, 2010). A good 
research design is beneficial to a research project by (a) providing the plan and 
guideline for the researcher to effectively achieve the research objectives, and (b) 
facilitating the researcher to complete the research project within the limited 
time and resources (Creswell and Clark, 2010). 
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Qualitative and quantitative methods are the most widely used research 
methods (Johnson and Onwuegbuzie, 2004). There is a tendency to link the 
quantitative method with the positivism paradigm, the qualitative method with 
the interpretivism paradigm, and the mixed-method with the pragmatism 
paradigm (Mingers, 2003). This study employs the pragmatism paradigm as the 
underlying philosophical paradigm for guiding the research. The mixed-method 
approach, as a result, is adopted. 
 
The mixed-method approach is a procedure for collecting, analyzing, and 
mixing or integrating both quantitative and qualitative methods at some stage 
of the research process within a single research project for gaining a better 
understanding of the research problem (Tashakkori and Teddlie, 2003; 
Creswell and Clark, 2010). The rationale for mixing both methods within one 
research project is grounded in the fact that neither quantitative nor qualitative 
method is sufficient by itself to capture the details of the research problem. 
When used in combination, quantitative and qualitative methods complement 
each other and allow for a more robust analysis, taking advantage of each 
(Greene, 2007; Creswell and Clark, 2010).  
 
A quantitative method emphasizes on the quantification in the collection and 
analysis of the research data (Bryman and Bell, 2007). Such a method usually 
involves the use of inference analysis and statistical analysis in order to draw 
meaningful conclusions from the research (Kaplan and Duchon, 1988; Creswell 
and Clark, 2010). Typical examples of quantitative methods are lab experiment, 
field experiment, survey, forecasting and simulation. Qualitative methods, on 
the other hand, focus on the description of a scenario using words rather than 
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the quantification of a phenomenon in the collection and analysis of data 
(Bryman and Bell, 2007). Examples of qualitative methods include interview, 
action research, case study, and grounded theory (Creswell and Clark, 2010). 
Table 4.2  Research Methods  
Method Approach Description 
Quantitative 
Laboratory 
Experiment 
The study of precise relationships between controlled 
variables using non-stakeholding participants for solving an 
artificial problem. 
Field 
Experiment 
An experiment involving participants for dealing with a real 
problem. The number of variables is usually small. 
Survey 
A snapshot of opinions or a real-world situation at a 
particular point in time, usually utilizing a questionnaire to 
all participants and analyzed using statistical methods. 
Forecasting 
The use of various extrapolation methods to take facts or 
opinions using particular assumptions in order to deduce 
future outcomes. 
Simulation 
An investigation of behaviour in a system which is an 
abstraction of the real world with controlled variables, but 
not to the extent of a laboratory experiment. 
Qualitative 
Interview 
A real-time conversation between the researcher and 
participants for discovering the view of the participants. It 
ranges from structured interviews through to unstructured, 
open-ended discussions. 
Action 
Research 
An investigation of relationships in one or more 
organizations where the research is involved and the 
researcher’s impact must be acknowledged. 
Case Study 
A focused investigation of hypothesized relationships in one 
or more organizations. A researcher is an observer. A large 
number of variables are involved with little or no control. 
Grounded 
Theory 
Research based in the observations or data from which it is 
developed. It uses a variety of data sources, including 
review of records, interviews and observation. 
 
This study will adopt a survey and an interview in the mixed-method approach. 
Survey is an approach for studying the cause of a phenomenon as well as the 
attitudes and behaviors of individuals with empirical evidence (Hair et al., 
2010). The use of survey is appropriate for this study in the quantitative phase 
upon which it is possible to (a) investigate the current pattern of the national-
wide adoption of e-Market in Australian SMEs, and (b) test and validate the 
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conceptual model in regards to the determinants of the adoption of e-Market in 
SMEs empirically while generalizing the research results to a large population. 
 
The survey approach, however, has a number of limitations. For example, it 
only provides a snapshot of the situation at a certain point of time, therefore 
yielding little information on the underlying meanings of research results 
(Bryman and Bell, 2007). To provide insights of survey findings, an interview 
approach is adopted as a complementary method in this study in the qualitative 
phase. The use of the interview could add additional explanation for the survey 
results, as well as discover the underlying reasons for the unexpected results.  
 
The combination of the survey and interview approaches enables the strengths 
of one approach to compensate for the weaknesses of the other. The advantages 
of integrating two methods in a research project have been discussed in the 
existing studies (Attewell and Rule, 1991; Gable, 1994; Greene, 2007; Bryman 
and Bell, 2007). Attewell and Rule (1991), for example, suggest that the 
“traditional survey approach is strong in areas where field approaches such as 
interview are weak”. The integration of the survey and the interview approach 
in studying the social phenomenon is stated in the research as “each is 
incomplete without the other” (Attewell and Rule, 1991). Gable (1994) presents 
an analysis of the benefits of integrating the interview and the survey research. 
The findings pinpoint the advantages of supplementing survey with an 
interview for (a) developing contextual richness that is valuable in model 
building and (b) improving internal validity and interpretation of quantitative 
findings through triangulation. 
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The adoption of both the survey and interview approaches in this study would 
provide a rich understanding of the current pattern of and the critical 
determinants in the adoption of e-Market in Australian SMEs. After the 
selection of appropriate research methods, the next step is to decide how to mix 
these two approaches for maximizing the advantages of each.  
 
Three issues need to be considered including the priority, implementation, and 
integration of the quantitative and qualitative approaches in the design of a 
mixed-method approach (Creswell and Clark, 2010). Priority refers to which 
method, either quantitative or qualitative, is given more emphasis in the 
research (Tashakkori and Teddlie, 2003; Creswell and Clark, 2010). This is 
determined based on the objectives of the research or the interest of the 
researcher (Creswell and Clark, 2010). The objective of the first stage of this 
study is to identify the current pattern of and the critical determinants for the 
adoption of e-Market in Australian SMEs. This objective is mainly achieved by 
using the survey approach. Therefore, the priority is given to the quantitative 
survey approach as the main aspect for data collection in this mixed-method 
design. The interview is employed as a complementary method for explaining 
and validating the research results whenever possible.  
 
Implementation is related to whether the quantitative and qualitative data 
collection and analysis come in sequence or in parallel (Tashakkori and Teddlie, 
2003; Creswell and Clark, 2010). This study employs a sequential design for the 
mixed-method design. The survey approach is adopted first for investigating the 
current pattern of and the critical determinants for the adoption of e-Market in 
Australian SMEs. The following interview phase helps to explain why certain 
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factors, tested in the first phase, are significant or not significant determinants 
for the adoption of e-Market in Australian SMEs.  
 
Integration is related to the phase in the research process in which the mixing of 
the quantitative and qualitative methods occurs (Tashakkori and Teddlie, 2003; 
Creswell and Clark, 2010). The integration of the mixed-method approach in 
this study occurs after the proposition of the conceptual model based on the 
existing literature and to be tested using the survey.  
 
Based on the discussion above, an explanatory sequential design (Creswell and 
Clark, 2010) with the focus on the quantitative phase is adopted for the first 
stage of this study. Figure 4.1 shows an overview of the explanatory sequential 
mixed-method design, for effectively answering the research question 1 and the 
research question 2 on: What are the current patterns and trends for the 
adoption of e-Market in Australian SMEs? and What are the critical 
determinants for the adoption of e-Market in Australian SMEs? 
S.X. Duan 2012 
 
78 | P a g e  
 
 
 
Figure 4.1 An Overview of the Explanatory Sequential Mixed-Method Design 
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The explanatory sequential design consists of a survey followed by an interview. 
In the quantitative phase, data will be collected by a survey from the top 
management in Australian SMEs for validating the conceptual model proposed 
in Chapter 3. The goal of the quantitative phase is to identify the current pattern 
of and the critical determinants for the adoption of e-Market in Australian 
SMEs. In the second phase, a qualitative approach is used for collecting the text 
data through individual semi-structured interviews with the top management in 
Australian SMEs to help interpret and validate the statistical results obtained 
from the survey phase, as well as to explain the unexpected results from the 
survey if there is any. The rationale for this design is that the quantitative data 
and results provide a general picture of the determinants in the adoption of e-
Market in SMEs while the qualitative data and its analysis will refine and 
explain the statistical results by exploring views of participants in more depth. 
4.4 Data Collection  
Data collection is a process of preparing and collecting useful data and 
information for answering the research questions (Creswell and Clark, 2010). 
The data collection for this study consists of a survey followed by an interview. 
The following sections describe the survey data collection and interview data 
collection procedures respectively. 
 
 
 
S.X. Duan 2012 
 
80 | P a g e  
 
4.4.1 Survey Data Collection 
The survey data collection involves three steps. The first step is to developing a 
reliable and valid survey instrument. The second step concerns with selecting 
an appropriate sample size and sampling frame. The third step deals with 
conducting the survey with the top management in Australian SMEs within the 
selected sampling frame. The details of each step are discussed in the following. 
 
To ensure a set of reliable and valid survey instrument is developed for data 
collection, the survey instrument validating paradigms proposed by Churchill 
(1979) and Straub (1989) are adapted in this study for guiding the development 
of the survey instrument, as presented in Figure 4.2. There are two key 
processes in the survey instrument procedure including the survey instrument 
development and the survey instrument refinement. 
 
 
Figure 4.2 Survey Instrument Development Procedure 
Specify the domain 
of constructs 
Generate items for 
each construct 
Pre-test of the 
survey instrument 
Pilot test of the 
survey instrument 
     Techniques 
Literature review 
 
Literature review 
 
Expert review and 
interview 
Survey and interview 
Survey 
instrument 
development 
Survey 
instrument 
refinement 
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The survey instrument development consists of the domain specification of the 
constructs and the item generation for individual constructs. The domain 
specification of the constructs is accomplished by comprehensively reviewing 
the literature on e-Market and the adoption of technology in SMEs, as 
presented in Chapter 2 and Chapter 3. The literature review leads to the 
identification of the perceived direct benefit, perceived indirect benefit, size, 
organization readiness, top management support, external pressure, and 
perceived trust as the key factors that may influence the e-Market adoption in 
SMEs. These factors are therefore the dominant constructs in the survey 
instrument. The item generation for each construct is also done on the basis of 
the literature review. Table 4.3 presents the constructs, the associated items for 
measuring the individual constructs, and the origins for the items. 
 
Two constructs are directly operationalized by the observed variables. The 
decision for the adoption of e-Market is measured as a dichotomy, represented 
by 1 or 0 binary number. More specifically, 1 represents that SMEs have 
adopted an e-Market, while 0 represents that SMEs have not adopted one. The 
size of SMEs is measured by the number of employees ranged from 1 to 200 
with Australian national classification of intervals (ABS, 2008). Other variables 
are operationalized as multi-item constructs, either measured using a seven-
point Likert-type scale ranging from strongly disagree (1) to strongly agree (7), 
or measured by multiple choices of the preference. The seven-point Likert-type 
scale is chosen due to its advantage in providing more accurate and consistent 
results for multivariate analysis than smaller ranges, such as a five-point Likert-
type scale or a three-point Likert-type scale (Hair et al., 2010). 
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Table 4.3 E-Market Adoption Constructs, Items and Origins 
Constructs Items Source of items 
Dependent Variable 
Adoption Dichotomy, 1 = e-Market adopter, 0 = e-Market non-
adopter 
 
Independent Variable 
Perceived direct 
benefit 
 
PDB1 Expand customer base 
Tan and Nah 
(2003), Joo and 
Kim (2004) 
PDB2 Reduce product cost  
PDB3 Reduce information dissemination cost 
PDB4 Increase price transparency 
PDB5 Reduce operation cost 
Perceived 
indirect benefit 
 
PIB1 Improve organization image 
Kuan and Chau 
(2001), Joo and 
Kim (2004) 
PIB2 Improve the competitive advantage 
PIB3 Improve customer service 
PIB4 Improve relationship with trading partners  
PIB5 Increase operational efficiency 
Size Number of staff  ABS (2011) 
Organization 
readiness 
 
OR1 Sufficient financial resource to adopt e-Market 
Kuan and Chau 
(2001), Teo et al. 
(2009) 
OR2 Sufficient financial resource to maintain e-Market 
OR3 Sufficient technological resource to adopt e-
Market 
OR4 Sufficient technological resource to maintain e-
Market 
Top 
management 
support 
 
TMS1 Top management aware of the benefits 
Ramdani et al. 
(2009) 
TMS2 Top management highly interested  
TMS3 Top management allocates adequate resources  
External 
pressure 
 
EP1 Recommended by important business partners 
Chwelos et al. 
(2001), Kuan and 
Chau (2001), Joo 
and Kim (2004) 
EP2 Recommended by majority of business partners 
EP3 Adopted by the majority of competitors 
EP4 Adopted by the majority of competitors 
EP5 Recommended by the government 
 
Perceived trust 
 
PT1 E-Market can be trusted at all times 
Pavlou and Gefen 
(2004), Verhagen 
et al. (2006)  
PT2 E-Market guarantees transaction security  
PT3 Trading partners are in general reliable 
PT4 Trading partners are in general trustworthy 
 
The survey instrument refinement consists of the pre-test and the pilot-test of 
the survey instrument. The pre-test of the survey instrument is conducted for 
validating the content validity of the survey instrument (Hair et al., 2010). The 
content validity is related to the extent to which measurement items capture the 
different aspects or dimensions of a construct (Straub et al., 2004; Hair et al., 
2010). The content validity is assessed through the examination of the wording 
comprehensibility, interpretation consistency, logical sequencing, and the 
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overall impression from the look and feel of the survey (Hair et al., 2010). To 
conduct the pre-test of the survey instrument, five academic experts specialized 
in e-Market, technology adoption and IT are consulted. The experts are asked to 
examine each question of the survey carefully and to provide comments on the 
content relevancy, wording, and the structure. They are also asked to provide 
comments on the survey as a whole regarding the completeness of its contents 
and order of the measurement items. The survey is refined addressing the 
comments from these experts. The modification made is mainly related to the 
instructions in the survey and rephrasing of some statements.  
 
The improved version of the survey instrument is then sent to five executives in 
Australian SMEs for the pilot-test. This initiative is done to assess the clarity, 
readability, understandability and to gain an initial idea of time commitment of 
the survey instrument. The responses to the pilot-test of the survey instrument 
are followed up with interviews lasting for around twenty minutes with each 
respondent for gaining a better insight into the comprehensiveness and the 
coverage of the survey instrument in capturing the important concepts. A minor 
revision is conducted for rephrasing some statements in the survey instrument. 
These pre-test and pilot test suggest a fair degree of initial content validity to 
the survey instrument (Straub et al., 2004). The survey is considered as ready 
for data collection. 
 
The survey mainly serves for achieving two objectives including (a) to 
investigate the current pattern of the adoption of e-Market in Australian SMEs 
across different industries, and (b) to identify the critical determinants of the 
adoption of e-Market in Australian SMEs. Two sections, as a result, are 
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designed accordingly for facilitating in fulfilling the objectives. The first section 
gathers the demographic information of the surveyed SMEs and their status in 
the adoption of e-Market. The second section includes a series of questions 
designed to capture perceptions of the top management in Australian SMEs on 
the factors associated with the adoption of e-Market from technological, 
organizational and environmental perspectives based on the items proposed in 
Table 4.3.  
 
The selection of the appropriate sample size is critical for generating consistent 
and reliable statistical results in the subsequent data analysis (Hair et al., 2010). 
Two approaches are adopted in this stage for ensuring the adequate sample size. 
The first approaches concerns with the calculation of the required sample size 
for the technique used in the data analysis. SEM is selected as the main 
technique for data analysis. The preliminary requirement for conducting SEM is 
that the absolute minimum sample size must be at least greater than the 
number of correlations in the input data matrix, with a ratio of 5 to 10 
respondents per items (Hair et al., 2010). Since there are 27 estimated items in 
the conceptual model as shown in Table 4.4, the sample size to ensure 
appropriate use of SEM is 135 to 270. 
 
The second approach is related to the power analysis. The power analysis is a 
useful approach for measuring (a) how large the sample size is for enabling 
accurate and reliable statistical results and (b) how likely the statistical results 
can detect an effect of the given samples to the population (Rudestam and 
Newton, 2007; Hair et al., 2010). If the sample size is too low, the statistical 
results will lack the precision for providing reliable answers to the research 
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questions under investigation. If the sample size is too high, time and resources 
will be wasted with a minimal gain (Rudestam and Newton, 2007).  
 
There are three parameters in the power analysis to be considered including (a) 
the effect size, (b) the statistical power, and (c) the significance level (Keppel 
1991; Rudestam and Newton, 2007). The effect size is a measure of the strength 
of the relationship between the sample and the population (Cohen, 1988). The 
statistical power is the probability of detecting a statistically significant effect 
(Hair et al., 2010). The significance level is a measure of a false rejection of the 
null hypothesis (Cohen, 1988). The effect size of 0.20, the significance level α of 
0.05 and the power of 0.80 is considered adequate in predicting an appropriate 
sample size in the power analysis for survey research (Hair et al., 2010).  
 
Given the total approximate number of active SMEs of 257,000 at the time of 
data collection (ABS, 2008) and the recommended value for the above 
parameters, the appropriate sample size calculated in the power analysis is 246. 
Appendix D presents the calculation of the sample size using power anlaysis. To 
summarize the results from two approaches in calculating the sample size for 
this study, the recommended sample size is 246. This suggests that the findings 
of this study can be generalized to SMEs in Australia if more than 246 valid 
surveys are collected from the SMEs respondents for data analysis.  
 
To select an appropriate sampling frame for the survey data collection, the 
population of interest and the sampling method need to be considered carefully 
(Saunders et al., 2009).  This study aims to investigate the e-Market adoption in 
Australian SMEs across industries. The population of interest is therefore set as 
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a census of Australian SMEs. A stratified random sampling method is employed 
for the selection of samples. The main advantage of using stratified random 
sampling is that a balanced sample is selected from the subpopulations for 
reflecting the characteristic of the subpopulation (Saunders et al., 2009; Hair et 
al., 2010). The procedure of the stratified sampling includes two steps, first is to 
divide the population of interest into meaningful subpopulations based on one 
or many stratification variables. Second is to randomly apply a simply random 
sampling or systematic sampling in each subpopulation (Saunders et al., 2009). 
 
The state of Australia is chosen as the stratification variable for proportionally 
divide the population into eight subpopulations. The samples are then 
randomly selected in eight subpopulations. Table 4.4 shows the distribution of 
the subpopulations and the samples. 
Table 4.4 Distribution of the Sampling Frame in Eights Australian States 
State Subpopulation Sample Size 
New South Wales 284919 327 
Victoria 207433 238 
Queensland 166565 191 
South Australia 53393 61 
Western Australia 83173 95 
Tasmania 15792 18 
Northern Territory 5584 6 
Australian Capital Territory 10570 12 
Total 827429 948 
 
The survey is conducted in Australian SMEs between April 2009 and June 
2009. The target population is 948 Australian SMEs in 8 states with the 
respective distribution shown in Table 4.4. The names, email addresses and 
mail addresses of the top management in SMEs are derived from a commercial 
database called “Business Who is Who”. Then, an initial e-mail is sent out to 
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explain the purpose of the research and the invitation to participate. 126 of 
these e-mails are undeliverable. The email directs the top management to the 
website where the survey is located. After completing the survey, the 
respondents are offered the chance of the getting a summarized report of the 
research results. Approximately three weeks after the initial e-mail, mails are 
sent out with a self-addressed stamped return envelope to follow up the 
potential respondents. 71 are declined due to incorrect address or organization 
no longer in business. The use of the multiple modes of survey for data 
collection can promote the response rates by providing respondents the 
convenience of choice in participation in the survey (Dillman et al., 2009; 
Saunders et al., 2009). Two follow-up reminds are sent to the top management 
that have not responded to the survey after 2 weeks. A total of 279 responses are 
received in all rounds, contributing to a 37.2% response rate. 
4.4.2 Interview Data Collection 
The interview data collection consists of four steps. Figure 4.3 presents the 
procedure for the interview data collection. The first step is related to the 
development of the preliminary interview questions based on the results of the 
survey analysis. The second step involves in the pre-test and pilot-test of the 
interview questions. The third step concerns about the face to face interview 
with nine top executives in Australian SMEs.  
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Figure 4.3 Interview Data Collection Procedure 
The interview questions are developed based on the survey results and the 
literature review. The interview questions are classified into two sections. The 
first section concerns with the profile of the interview participants as well as the 
demographics of their associated SMEs. The second section focuses on the 
perception of interview participants on how individual determinants influence 
the e-Market adoption decision. Appendix C presents the details of the 
interview questions. 
 
To enhance the reliability and comprehensibility of the interview questions, 
pre-test and pilot-test of the interview questions are conducted with three 
academic experts specialized in e-Market, technology adoption and IT, as well 
as two top executives in Australian SMEs. This results in several revisions of the 
interview questions based on the recommendations from the academic experts 
and the top executives in SMEs. The revised interview questions are then ready 
for the data collection with nine top executives in Australian SMEs. 
Formulate Interview 
Questions 
Pre-Test and Pilot-Test 
Interview Questions  
Conduct the 
Interview 
     Techniques 
Survey results, 
Literature review 
Expert review, 
Interview  
Face to face interview 
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The selection of the interview participants is accomplished in two stages. In the 
first stage, twenty-four Melbourne-based survey respondents that provide the 
contact details at the end of the survey are identified as the potential interview 
participants. The selection of the survey respondents as the potential interview 
participants conforms to the objective of the interview in this study. The 
interview stage for this study is to validate and explain the statistical results 
from the survey stage. As a result, the participants selected for interview should 
be from the same group of individuals as the survey stage (Creswell and Clark, 
2010). In the second stage, the identified interview participants are contacted 
through e-mail and telephone to determine their willingness to participate. 
Nine agreed to participate in the interview. Table 4.5 shows brief descriptions of 
the interview participants.  
Table 4.5 An Overview of the Interview Participants 
Participant Industry 
Position of 
Interviewee 
Number of 
Employees 
A Information, Media and 
Communication 
Managing Director 15 
B Manufacturing General Manager 105 
C Manufacturing Chief Executive Officer 40 
D Manufacturing Chief Executive Officer 65 
E Trading Managing Director 25 
F Trading Managing Director 15 
G Trading Managing Director 20 
H Trading Managing Director 35 
I Services Managing Director 20 
 
The interviews take place between June 2010 and October 2010 upon the 
convenience of interview participants. To ensure the validity and reliability of 
the interview, a short description of the objectives for the interview and a set of 
interview questions are sent to the interview participants two days before the 
interview (Creswell and Clark, 2010; Hair et al., 2010). Each interview lasts for 
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approximately 30 to 45 minutes. The interview is recorded on a digital recorder. 
Notes are taken to supplement the digitized interviews.  
4.5 Data Analysis 
Data analysis is a process of examining, cleaning, transforming and modeling 
the collected data and information for providing answers to the research 
questions (Creswell and Clark, 2010). The data analysis in this study involves 
two stages including quantitative data analysis and the qualitative data analysis, 
as discussed in the following sections respectively.  
4.5.1 Quantitative Data Analysis 
The quantitative data analysis is carried out in five steps. In step one, data 
screening including missing data assessment, outlier assessment, normality 
assumption assessment and non-response bias analysis is employed for 
checking the readiness of the dataset for further statistical analysis. In step two, 
a demographic analysis is conducted for obtaining the emerging pattern of the 
adoption of e-Market in Australian SMEs. The demographic analysis will be 
discussed in detail in Chapter 5. In step three, a confirmatory factor analysis 
(CFA) using SEM is adopted for testing and validating the initial conceptual 
model. In step four, logistic regression analysis is conducted for testing the 
hypotheses based on the validated conceptual model. In step five, the 
unexpected results from hypotheses testing is further explored by proposing an 
alternative model using SEM. This section presents a discussion of the 
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principles in conducting the data screening, the CFA using SEM, and the 
hypothesis testing using logistic regression analysis. 
 
Data Screening 
The data screening is conducted for (a) minimizing the potential measurement 
error in the dataset and (b) ensuring that the dataset meets the prerequisite 
assumption for conducting the analysis (Hair et al., 2010). Four steps are 
involved in the data screening, including the missing data evaluation, the 
outliers identification, the assumptions examination, and the non-response bias 
assessment (Byrne, 2010).  
 
Missing data 
Missing data is the item values that are not answered by the respondents in the 
survey (Hair et al., 2010). The impact of the missing data for the consequent 
data analysis lies in (a) the reduction of the sample size available for analysis 
and (b) the biased results in the data analysis (Byrne, 2010; Hair et al., 2010). 
To effectively handle the missing data, different remedies are adopted for 
dealing with the data collected from the online survey and the mail survey 
respectively in this study. To avoid any missing data from the online survey, an 
initiative is taken for checking any missing value from the data entry as shown 
in Figure 4.4 and Figure 4.5 respectively. A reminder is prompted up for the 
survey respondents to fill up if there are any missing questions. As a result, 
there is no discarded data in the online survey. 
S.X. Duan 2012 
 
92 | P a g e  
 
 
Figure 4.4 Message for Avoiding Missing Response 
 
Figure 4.5 Validation Checks for Avoiding Missing Data 
To properly deal with the missing data from the mail survey, this study adopts 
two initiatives. If the missing data is in the demographic section, the survey is 
considered as usable because the missing data does not affect the consequent 
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statistical analysis. Whereas if the missing data is in the second section of the 
survey associated with the perception of SMEs on the determinants of the e-
Market adoption, a listwise deletion of the data is performed (Hair et al., 2010).  
 
Listwise deletion is one of the remedies for the missing data problem other than 
the pairwise deletion and the mean substitution (Hair et al., 2010). It is to 
delete the whole record from the particular respondent. Pairwise deletion is to 
only delete the data where the missing data share the same variable with. Mean 
substitution is to substitute the mean of the observed values for all missing data 
(Byrne, 2010; Hair et al., 2010). Listwise deletion is employed for dealing with 
the missing data problem in this study for the dataset collected from the mail 
survey over other remedies due to its capability in (a) providing the unbiased 
results and (b) effectively solving the correlation problem for the consequent 
SEM analysis (Kline, 1998; Byrne, 2010). As a result, 14 survey responses are 
removed from the analysis.  
 
Outliers 
Outliers are extreme data values with a unique combination of characteristics 
that are different from other data values (Hair et al., 2010). Outliers are judged 
as an unusually high or low value on a variable or a unique combination of 
values across several variables that make the observation stand out from others. 
The existence of outliers may have a significant effect on the consequent model 
fit, parameter estimates, and standard errors in the dataset (Byrne, 2010).  
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To effectively identify the outliers in the dataset, the standardized residual and 
the Cook’s distance are computed (Byrne, 2010, Hair et al., 2010). The 
standardized residual measures the deviance of the observed frequency of the 
data value from its expected frequency. A data value is considered as an outlier 
if it has a standardized residual greater than 3.0 or smaller than -3.0 for the 
logistic regression analysis (Hair et al., 2010). The Cook’s distance is an 
aggregate measure that shows the effect of a particular data value on the fitted 
values for the dataset (Cook and Weisberg, 1982). The survey response is 
identified as influential if the Cook's distance is greater than 1.0 (Byrne, 2010).   
 
The standardized residual and the Cook’s distance are calculated using SPSS 
18.0. This results in the deletion of 2 cases with the standardized residual 
greater than 3. All other cases fall into the range of 0.07 to -2.59 for the 
standardized residual and the range of 0.00 to 0.67 for the Cook’s distance. The 
detailed results are shown in Appendix E. 
 
Kurtosis and Skewness 
A theoretical assumption of using the maximum likelihood estimation in SEM 
and logistic regression is that the dataset follows a normal distribution (Hair et 
al., 2010). The kurtosis and the skewness are two measures for examining the 
normality of the dataset. Kurtosis is a measure of the flatness of the distribution 
in the dataset (George and Mallery, 2005). A kurtosis value near zero indicates 
a shape close to normal. A positive value indicates a distribution more peaked 
than normal, whereas a negative one a shape flatter than normal. Generally, a 
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value between ±2.0 is acceptable (George and Mallery, 2005). Skewness is a 
measure of the extent to which a distribution of a dataset deviates from the 
mean (George and Mallery, 2005; Hair et al., 2010). Like the kurtosis measure, 
a value between ±2.0 is acceptable (George and Mallery, 2005).  
 
The kurtosis and the skewness for the survey dataset is assessed using AMOS 
8.0. Table 4.6 shows the results of the kurtosis and skewness test for six 
variables. The distribution for organization readiness is slightly peaked, 
however still within the range of normality. Thus, the normality assumption is 
not violated although the data distribution various on the shape. 
Table 4.6 Measures of Kurtosis and Skewness for Variables 
Variables Kurtosis Skewness 
Perceived Direct Benefit  0.283 -0.009 
Perceived Indirect Benefit  0.662 -0.067 
Perceived Trust  0.160 -0.714 
Organization Readiness  1.227 -0.395 
Top Management Support  0.466 -0.073 
External Pressure  -0.132 -0.130 
 
Non-Response Bias 
Non-response is a potential source of bias that needs to be properly addressed 
(Fowler, 2009). The non-response bias is assessed by examining the difference 
on key demographics between early respondents and late respondents (Hair et 
al., 2010). If the difference is not significant, the survey data can be combined 
for further analysis. The rationale is that late respondents especially the 
respondents after the reminder, are more likely to have the same characteristics 
as non-respondents. They either have low interests in the research topic or 
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answer the survey in the way that they think the researcher wants them to 
answer rather than according to their true beliefs (Creswell and Clark, 2010).  
 
The non-response bias test is conducted by using the chi-square (χ2) test and 
the t-test in comparing the main demographics of the 186 early respondents 
and the 93 late respondents in this study. The results presented in Table 4.7 
show that no significant differences exist in the key demographics between the 
early respondents and the late respondents. The collected data can therefore be 
combined for further analysis.  
Table 4.7 Test for Non-Response Bias 
Variables Statistics 
Early 
Respondents 
Late 
Respondents 
Value p 
e-Market adoption: 
Adopter: A 
Non-adopter: B 
χ2 
 
A = 70 
B = 116 
 
A = 33 
B = 60 
0.123 0.716 
Size t-value 2.99 (1.050) 2.73 (1.012) 0.351 0.726 
Position: 
Managing director: C 
General Manager: D 
Department Manager: E 
χ2 
 
C = 135 
D = 18 
E =  24 
 
C = 74 
D = 6 
E = 12 
3.604 0.307 
Gender: 
Male: F 
Female: G 
χ2 
 
F = 164 
G = 22 
 
F = 79 
G = 14 
0.574 0.449 
Education: 
High School or below: H 
Undergraduate: I 
Postgraduate or above: J 
χ2 
 
H = 81 
I  = 53 
J  = 52 
 
H = 44 
I  = 23 
J  = 26 
 
0.518 
 
0.772 
Years been in business t-value 4.77 (0.707) 4.71 (0.716) 0.715 0.475 
***p≤0.001, **p≤0.01, *p≤0.05. 
 
Overall, the original number of the survey responses of 279 is reduced to 263 
after deleting 16 unusable cases. More specifically, 14 cases are removed in the 
missing data assessment, 2 cases are deleted in the outlier examination, leading 
to the 263 valid cases in the dataset for the consequent statistical analysis. 
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SEM 
SEM is a widely used method with a confirmatory approach for analyzing 
multivariate data (Hair et al., 2010). The use of SEM in this study is mainly due 
to its ability to include latent variables in representing abstract concepts while 
accounting for the measurement error and its capability for simultaneously 
assessing the multiple correlations and covariance among variables in the 
model validity test (Hair et al., 2010). 
 
A CFA on the measurement model is conducted by using AMOS 8.0 based on 
the results of survey data collected from the survey respondents. The purpose of 
CFA is to statistically test the ability of the hypothesized model to reproduce the 
samples (Byrne, 2010; Hair et al., 2010). The process consists of three steps. 
The first step is the model specification process. Specification involves 
identifying the set of relationships the researcher desires to examine and 
determining how to specify the constructs within the model. In this step the 
parameters are determined to be fixed or free. Fixed parameters are not 
estimated from the data and normally are set to zero. On the other hand, free 
parameters are estimated from the observed data and are expected to be non-
zero. Once a CFA model is specified, the next step is an iterative model 
modification process for developing a best set of items to represent a construct 
through refinement and retesting. This results in dropping the items that do not 
meet the validity and reliability test. The last step is to estimate the goodness of 
fit (GOF) statistics of the overall measurement model to test the extent to which 
the data support the measurement model.  
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The most commonly used statistics are the likelihood ration chi-square (χ2), the 
ratio of χ2 to degrees of freedom (χ2/df), the root mean square error of 
approximation (RMSEA), Goodness of Fit Index (GFI), adjusted GFI (AGFI) 
and comparative fit index (CFI) (Byrne, 2010; Hair et al., 2010). Table 4.8 
presents the purpose of each GOF statistic and the guidelines for acceptable 
values for these statistics.  
Table 4.8 GOF Statistics, Purpose and Threshold 
Statistics Purpose Threshold 
χ2 (p-value) 
Assess the extent to which the data 
supports the hypothesised model 
p> 0.05 (α = 0.05) 
 
χ2/df 
Take into account the degrees of 
freedom 
< 3.0 
RMSEA 
Measure the mean discrepancy between 
the population  estimates from the 
model and the observed sample values 
< 0.08 
Goodness of Fit Index (GFI) Independent of sample size > 0.90 
Adjusted GFI (AGFI) 
Take into account the degrees of 
freedom available for testing the model 
> 0.80 
Comparative Fit Index (CFI) 
Compare the proposed model with the 
null model 
> 0.90 
 
The reliability and validity of the constructs are assessed in the in the iterative 
model modification process. Reliability measures the consistency of the items in 
producing reliable results (Chau, 1997). Validity examines the extent to which 
the set of items accurately represents a construct (Hair et al., 2010). The 
reliability test includes the assessments of the item reliability (IR) and the 
construct reliability (Fornell and Larcker, 1981; Hair et al., 2010). The IR 
indicates the amount of variance in an item due to the underlying construct 
rather than error (Chau, 1997). It is assessed using the squared multiple 
correlation value or the square of the standardized factor loading (FL). An item 
is considered to be reliable if IR is greater than 0.50 (Hair et al., 2010). The 
construct reliability measures the degree of consistency between multiple items 
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of a construct. It is tested by calculating Cronbach’s alpha (α) coefficients with a 
desirable threshold of 0.70 (Hair et al., 2010).  
 
The validity test of the constructs includes the assessments of the convergent 
validity and the discriminant validity. The convergent validity assesses the 
extent to which the items measuring a construct converge together and measure 
a single construct (Hair et al., 2010). The convergent validity assessment 
involves three steps. First is to calculate χ2 values for each of the constructs. 
Then, if any χ2 rejects a factor at p<0.05, modification indices is used to identify 
common factors among items. The last is to drop items that do not fit into any 
factor from subsequent analysis. The FL is also computed during the convergent 
validity check process. A rule of thumb is that the FL should be at least 0.50 and 
ideally 0.70 or higher and all FLs should be statistically significant. The 
discriminant validity measures the degree to which the items of theoretically 
distinct constructs are unique from each other (Hair et al., 2010). The measures 
of theoretically different constructs should have low correlations with each 
other. Therefore a low cross-construct correlation is an indication of 
discriminant validity. Discriminant validity can be assessed using the average 
variance extracted (AVE). To ensure discriminant validity, the AVE for each 
construct should be greater than the squared correlations between the construct 
and all other constructs in the model. 
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Logistic Regression 
Logistic regression analysis is a technique for predicting the probability of event 
occurrence by fitting data to a logit-function logistic curve (Hilbe, 2009; Hair et 
al., 2010). This multivariate statistical technique is chosen over other analysis 
methods to empirically test the research hypotheses because the dependent 
variable is dichotomous (Hair et al., 2010). Logistic regression analysis has been 
effectively used in other technology adoption studies for investigating the 
critical determinants of the adoption, such as the adoption of communication 
technologies (Premkumar, 2003), electronic business (Zhu et al., 2004), EDI 
(Kuan and Chau, 2001), open systems (Chau and Tam, 1997) and enterprise 
systems (Ramdani et al., 2009). 
 
By maximizing the likelihood of the adoption decision represented by binary 
number 1 or 0, the significance of each independent variable is estimated. Based 
on the validated measurement model from the SEM results, the logistic 
regression model is defined as follows: 
 
P (Adoption = 1) = Λ (β0 + β1 PDB + β2 PIB + β3 S + β4 OR + β5 TMS + β6 EP + 
β7 T + ε)  
 
Where Λ () denotes the probability density function of the logistic distribution. 
β1 to β7 represent the estimated coefficient between the independent variable 
and dependent variable. ε is the measurement error in the parameter 
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estimation process. The individual coefficients represent the change in the odds 
of being a member of the modeled category. Testing the hypotheses is 
equivalent to testing whether coefficients β1 to β7 are non-zero (Hair et al., 
2010). A positive coefficient implies a strong support of the research hypothesis. 
The higher the value of the coefficient, the more influence the independent 
variable has on the adoption decision.  
 
Four statistical tests are conducted in this stage for providing reliable 
hypothesis testing, including (a) a χ2 test for the change in -2 times the log of 
the likelihood (-2LL) value from the base model, (b) Hosmer and Lemeshow 
test of model fit and the explanation power, (c) classification ability test and (d) 
wald statistic estimation. 
 
The χ2 test for the deduction of -2LL value is conducted for assessing whether 
the set of independent variables in the conceptual model is significant for 
improving the model fitness (Hair et al., 2010). A null base model is first 
created as the baseline for making the comparison between the dataset and the 
conceptual model. The independent variable with the greatest reduction of -2LL 
value is then selected in the forward stepwise model selection procedure. The 
significance of the deduction of -2LL value from the base model to the 
conceptual model is computed in the process for showing the improvement of 
the model estimation fit.  
 
The Hosmer-Lemeshow test is another χ2 test for comparing the conceptual 
model with the base model. The base model is defined as the model to classify 
the respondents into their respective groups correctly (Zhu et al. 2004; Hair et 
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al. 2010). An insignificant Hosmer-Leshow χ2 implies a good match of the 
conceptual model with the perfect base model. In addition to the χ2 value, three 
R2 measures including Pseudo R2, Cox and Snell R2 and Nagelkerke R2 are 
calculated for measuring the explanatory power of the model based on the 
reduction in the -2LL value.  
 
The classification-ability test is used for assessing the predictive accuracy of the 
conceptual model in classifying the respondents into the correct group (Hair et 
al. 2010). In this study it examines the capability of the conceptual model to 
correctly classify the e-Market adopter and non-adopter. The conceptual model 
is claimed to have good classification ability if the overall prediction accuracy of 
the conceptual model is greater than the classification accuracy by random 
guess. 
 
The wald statistic estimation is performed for measuring the level of 
significance of individual coefficients (Ramdani et al. 2009; Hair et al. 2010). 
The correlation between the individual independent variables and the 
dependent variable reflects the degree to which the variables are related 
including the size and the direction of the relationships. The value of the 
correlation coefficient can vary from -1 to 1. The direction of the relationship is 
evaluated from the sign of the correlation coefficient. A positive correlation 
indicates that the dependent variable increases as independent variables 
increase, whereas a negative correlation indicates that the dependent variable 
increases as independent variables decreases.  
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4.5.2 Qualitative Data Analysis 
The qualitative data analysis is conducted through a content analysis of the 
interview transcripts. The content analysis is a systematic and objective 
technique for describing and quantifying research problems by extracting words 
into fewer content-related categories (Krippendorff, 2004). The process for the 
content analysis involves three steps including (a) identifying the concepts or 
keywords, (b) searching for the concepts or keywords, and (c) organizing the 
concepts or keywords into meaningful categories for understanding the 
research problems and explaining certain patterns (Pope et al., 2000).  
 
The reliability and validity of the content analysis are always critical to the 
research findings. The reliability concerns with the relative absence of 
haphazard errors of the analysis (Krippendorff, 2004). There are three 
components in the assessment of the reliability of the content analysis including 
stability, reproducibility and accuracy (Krippendorff, 2004). Stability measures 
the degree to which the data analysis generates identical results when applied to 
the same data at a different time. Reproducibility measures the extent to which 
the research results can be recreated under different circumstances, at different 
locations and using different methods. Accuracy measures the degree to which 
the research results are consistent with a given standard.  
 
There are a number of corresponding strategies applied in this study for 
enhancing the reliability of the interview results, including (a) checking and 
rechecking the research results at different time, (b) verifying the research 
results with another researcher, and (c) comparing the research results with the 
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existing literature. To maintain the stability of the interview results, the 
research data are analyzed in the second day after the interview, then analyzed 
again when all the interviews finished. The results are compared with any 
difference recorded. To ensure the reproducibility of the interview results, 
another researcher is involved in the data analysis. The results of the data 
analysis from two different researchers are compared and summarized for 
generating a final agreement. To strengthen the accuracy of the interview 
results, the results of the data analysis are compared with existing literature, all 
the research findings are theoretically supported. The reliability of the content 
analysis of the interview results is therefore achieved. 
 
The validity concerns with the accuracy of the measurement and the 
generalizability of the results (Krippendorff, 2004). There are four standards for 
appropriately measuring the validity of the interview results including 
credibility, transferability, dependability, and confirmability (Trochim, 2006). 
Credibility concerns with the degree to which there is evidence that negative 
cases are analyzed and used to improve the theoretical fit between the data and 
the theory development process. Transferability refers to the degree to which 
the interview results can be generalized to other contexts or settings. 
Dependability is concerned with the degree to which the results are stable and 
consistent over time. Confirmability refers to the degree to which the results can 
be confirmed by others. 
 
Specific efforts are taken in this study for ensuring the above four aspects of the 
validity for the research findings (Krippendorff, 2004; Creswell and Clark, 
2010), including (a) confirming the research results with interviewees (b) cross 
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comparing the research results of multiple interviews (c) describing cases of 
contradictory results, and (d) verifying the research results with another 
researcher. Such initiatives ensure the sound validity of the interview results. 
4.6 Concluding Remarks 
This Chapter presents the research methodology adopted for adequately 
answering the first two research questions: What are the current patterns and 
trends for the adoption of e-Market in Australian SMEs? and What are the 
critical determinants for the adoption of e-Market in Australian SMEs? 
 
A mixed-method approach with a sequential explanatory design is proposed 
consisting of a survey followed by an interview. In the quantitative phase, a 
conceptual model proposed in Chapter 3 is used for better understanding the 
adoption of e-Market in Australian SMEs. SEM is used for testing and 
validating the conceptual model based on the survey data collected from the top 
management in Australian SMEs. Logistic regression technique is adopted for 
testing the hypothesis in the validated conceptual model. This helps identify the 
current pattern of and the critical determinants for the adoption of e-Market in 
Australian SMEs. In the qualitative phase, the structured interviews are used 
for further interpreting the survey results and explaining the unexpected results 
from the survey if there is any. The rationale of this design is that survey results 
provide a general picture of the current patterns of and the determinants for the 
e-Market adoption while the interview refines and explains those results by 
exploring views of participants in depth.  
 Chapter 5  
Emerging Patterns for E-Market Adoption 
5.1 Introduction 
Electronic business is the application of ICT for supporting all the activities in 
business (Turban et al., 2004). It generates tremendous economic values in 
terms of its direct contribution to the national economy and the indirect 
contribution to the efficiency of the industry in an individual country (Turban et 
al., 2004; ABS, 2012). Globally, the electronic business sales reached $680 
billion in 2009, contributing to an average of 5% total sales in an individual 
country (Access Economics, 2010). The electronic business sales are predicted 
to top $1.25 trillion by 2013 (Internet Retailer, 2012). In Australia, the 
electronic business sales reached $24 billion in 2009, with a predicted increase 
of 12.1% each year (Access Economics, 2010).  
 
E-Market is an internet-based information system that allows participating 
buyers and sellers to exchange goods, services or information online. With the 
wide spread of Internet, e-Market has been a viable tool for assisting 
organizations, especially SMEs in effectively conducting electronic business in a 
cost effective manner (Standing et al., 2010; Duan et al., 2010b; 2012). The 
major benefits of e-Market to SMEs include but not limited to the reduced costs 
and the increased efficiency in procurement, communication, and inventory 
holding (Stockdale and Standing, 2004; Gengatharen and Standing, 2005), the 
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improved relationships with trading partners (Daniel et al., 2004), the greater 
transparency in the purchasing process (Lin et al., 2007), and the increased 
ability in reaching potential customers (Gengatharen and Standing, 2005). Such 
benefits attract much attention of Australian government departments in 
promoting the adoption of e-Market in Australian SMEs, resulting in the 
development of a series of policies and programs for creating a favorable and 
enabling environment for stimulating SMEs in the adoption of e-Market for 
electronic business (Gengatharen and Standing, 2005; ABS, 2012). 
 
To fully appreciate the adoption of e-Market in Australian SMEs, an 
investigation of the emerging patterns for the adoption of e-Market in 
Australian SMEs is highly desirable. Such an investigation is needed for (a) 
assisting government departments in the formulation and development of 
specific policies and strategies in electronic business for SMEs, and (b) offering 
e-Market operators useful information for the development of sustainable e-
Market in an increasingly competitive online environment. 
 
This Chapter examines the emerging patterns for the e-Market adoption in 
Australian SMEs from three perspectives: the general e-Market adoption 
scenarios in Australian SMEs, the e-Market adoption in different sizes of 
Australian SMEs, and the e-Market adoption in different Australian industries. 
The general e-Market adoption scenarios in Australian SMEs demonstrate an 
overview of the e-Market adoption in Australian SMEs in terms of the e-Market 
adoption rate and the types of e-Market adopted. The adoption of e-Market in 
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surveyed SMEs in different sizes and industries provide a snapshot of the 
emerging patterns for the e-Market adoption in Australian SMEs.  
 
To effectively achieve the above objective, a survey with one section designed 
for gathering the demographic information of Australian SMEs and their status 
in the adoption of e-Market from the top management in Australian SMEs is 
used for data collection as discussed in Chapter 4. This Chapter presents the 
findings from the survey for revealing the emerging patterns for the adoption of 
e-Market in Australian SMEs, thus answers the first research question. 
 
To fulfill the objectives of this Chapter, the content is organized in five sections. 
Section 5.2 describes the demographics of the survey respondents, followed by 
the exploration of the current pattern for the adoption of e-Market in Australian 
SMEs in Section 5.3. Section 5.4 presents a discussion of the findings from 
Section 5.2 and Section 5.3, leading to the identification of the emerging 
patterns for the adoption of e-Market in Australian SMEs. Section 5.5 ends the 
Chapter with concluding remarks. 
5.2 Demographics of Surveyed SMEs  
Demographics are the statistical characteristics of a targeted group for 
distinguishing the group (Preston et al., 2000). Commonly used demographics 
for describing an organization include size of the organization, number of 
employees, revenue, geographic location, duration of business, and industry 
types (Zhu et al., 2003; Joo and Kim, 2004; Teo et al., 2009). In the context of 
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technology adoption, the profile of the decision maker in the organization such 
as age, gender, education background, and position is also included in the 
demographics analysis for revealing their potential influence to the adoption of 
technology (Joo and Kim, 2004; Teo et al., 2009).  
 
This Chapter presents an analysis of the demographic characteristics of the 
surveyed SMEs from two perspectives including the general profile of the 
surveyed SMEs and the characteristics of the top management in SMEs. The 
general profile of the surveyed SMEs is analyzed by industry type, size, and 
duration of business. The characteristics of the top management are 
demonstrated from gender, position and education background.  
 
Table 5.1 shows the general profile of the surveyed SMEs. Most SMEs are from 
the Manufacturing (25.8%), the Construction (17.6%) and the Services (15.4%) 
industries. The remaining SMEs come from the Trading (14.7%), the 
Information, the Media and Communication (11.1%), the Transportation, 
Electric, Gas and Sanitary Services (6.8%), the Finance, Insurance and Real 
Estate (4.7%), and the Mining industry (3.9%) industries. The diverse industries 
covered in the surveyed SMEs indicate that the survey data are representative 
sample for the population. 
 
The size of the SMEs is measured by the number of employees in Australian 
SMEs (ABS, 2008). As shown in Table 5.1, about 52% of the SMEs belong to the 
medium enterprise, while 36.2% of SMEs are considered as small enterprise. In 
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terms of the duration of business, a majority of the surveyed SMEs (86.7%) 
have been in their business for more than ten years. Only a small number of 
SMEs are new with less than one year in business, accounting for 0.4%.  
Table 5.1 The General Profile of Surveyed SMEs 
Category Sub-category Frequency Percentage 
Industry  
Mining 11 3.9% 
Construction 49 17.6% 
Information, Media and Communication 31 11.1% 
Manufacturing 72 25.8% 
Transportation, Electric, Gas and Sanitary 
Services 
19 6.8% 
Trading 41 14.7% 
Finance, Insurance and Real Estate  13 4.7% 
Services 43 15.4% 
Size 
1 – 5 33 11.8% 
6 – 20 101 36.2% 
21 – 50 72 25.8% 
51 – 100 43 15.4% 
101 - 200 30 10.8% 
Duration of 
business 
< 1 year 1 0.4% 
1 – 3 years 9 3.2% 
3 – 7 years 11 3.9% 
7 – 10 years 16 5.7% 
> 10 years 242 86.7% 
 
Table 5.2 presents the characteristics of the top management in Australian 
SMEs. There is a clear observation that most of respondents are males (87.1%). 
Positions of the respondents in the surveyed SMEs are mainly the Managing 
Director or the chief executive officer (CEO) in SMEs (74.9%), suggesting a high 
quality of the data source. 8.6% and 12.9% hold the position of general manager 
and department manager respectively. A big percentage of respondents have 
high school or equivalent degree (44.8%). 27.2%, and 28.0% respondents hold 
undergraduate and postgraduate degree respectively.  
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Table 5.2 An Overview of Top Management Characteristics  
Category Sub-category 
Frequency 
(n=) 
Percentage 
(%) 
Gender 
Male 243 87.1 
Female 36 12.9 
Position 
Owner / Managing director / CEO  209 74.9 
General manager 24 8.6 
Department manager 36 12.9 
Others 10 3.6 
Education 
background 
High school or equivalent 125 44.8 
Undergraduate 76 27.2 
Postgraduate  78 28.0 
 
Overall, the analysis from the demographic characteristics of surveyed SMEs 
provides insight into the general profile of the surveyed SMEs and the profile of 
the top management in SMEs. As shown in Table 4.4 and Table 5.1, the 
surveyed SMEs come from different states, diverse industries, and a variety of 
size. The sample for this study is, therefore, sufficiently representative of the 
whole population. The high portion of the top management in SMEs holding 
only the high school education indicates that the top management are less 
innovative and may have limited knowledge of new technology. The top 
management, as a result, are less likely to support the technology adoption in 
SMEs (Thong and Yap, 1995; Mehrtens et al., 2001). 
5.3 E-Market Adoption Patterns in Australian 
SMEs 
A pattern is a proven solution to a recurring problem in the certain context 
(Borchers, 2008). Each pattern “describes a problem that occurs over and over 
again in our environment, and then describes the core of the solution to that 
problem, in such a way that you can use this solution a million times over, 
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without ever doing it the same way twice” (Alexandar, 1977). The major benefit 
of investigating a pattern for a specific problem lies in its ability in providing 
solutions to the future events based on the exploration of the current recurring 
problems (Borchers, 2008). The main focus of analyzing the pattern for the e-
Market adoption in Australian SMEs is on providing an overview of the current 
trends of how Australian SMEs adopts e-Market in electronic business. 
 
There are several ways to describe a pattern in technology adoption (Harrison et 
al., 1997; Bajwa and Lewis, 2003). Harrison et al. (1997), for example, 
investigate patterns for the IT adoption in small businesses from the 
perspectives of various sizes and the adoption of various technologies. Bajwa 
and Lewis (2003) follow the same way to analyze the patterns for the IT 
adoption in US organizations in terms of sizes and various technologies. Zhu et 
al. (2003) examine the emerging patterns for the electronic business adoption 
in European organizations in terms of countries and industries. These studies 
provide evidence in the usefulness of assessing the patterns for the technology 
adoption in organizations based on size, industry, country, and technology. 
 
To pinpoint the emerging patterns for the adoption of e-Market in Australian 
SMEs, this section presents the e-Market adoption pattern in Australian SMEs 
from three perspectives: the general e-Market adoption scenarios in Australian 
SMEs, the distribution of the e-Market adoption in Australian SMEs by size and 
the distribution of the e-Market adoption in Australian SMEs by industry.  
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Tbale 5.3 shows an overall profile of the adoption of e-Market in Australian 
SMEs. It reveals that e-Market is not widely adopted for electronic business in 
surveyed SMEs. Only 36.9% of surveyed SMEs have adopted one or more e-
Market for conducting electronic business. 29.7% of SMEs adopt an EDI for 
their electronic business. 91.4% of the SMEs are still using the traditional ways 
of communication with the trading partners via face to face interaction.  
Table 5.3 The Adoption of E-Market in Surveyed SMEs 
Category Sub-category Frequency (n=) Percentage (%) 
Methods to conduct 
business 
Face to face 255 91.4 
EDI 83 29.7 
E-Market 103 36.9 
Type of e-Market 
Seller-oriented 81 78.6 
Buyer-oriented 22 21.4 
Third party 12 11.7 
Intention to adopt an 
e-Market 
Yes 22 12.5 
No 154 87.5 
 
Websites with specific functions are the basis for running an e-Market (Zhao et 
al., 2009). The commonly used functions of a website for facilitating the 
operation of an e-Market in a company include (a) company information 
demonstration, (b) product listing, (c) order acceptance, and (d) online 
transaction (Yu, 2007; Lin et al., 2010). Figure 5.1 presents the usage of the 
website for running the e-Market in surveyed SMEs. It shows that a majority of 
SMEs (86.0%) own a company website. The website, however, is mainly used 
for demonstrating the company information (76.7%) and listing products 
(64.9%). The order processing and online transaction functions in the website is 
rarely used by surveyed SMEs, accounting for 17.6% and 13.3%. This indicates 
that the use of website for running an e-Market in surveyed SMEs is still in the 
entry level (Molla and Licker, 2005; Duan et al., 2010b; 2012). 
S.X. Duan 2012 
 
114 | P a g e  
 
 
Figure 5.1 Website Functions of an E-Market  
Figure 5.2 shows the types of e-Market adopted by Australian SMEs. It reveals 
that the preferred type of e-Market adopted by Australian SMEs is the seller-
oriented e-Market (78.6%). This indicates that most Australian SMEs tend to 
join in the e-Market operated by large organizations for conducting electronic 
business. 21.4% SMEs adopt a buyer-oriented e-Market. The third party 
oriented e-Market which is believed to be suitable for SMEs (Molla and Licker, 
2005) attracts only 11.7% of the respondents. For SMEs that have not adopted 
an e-Market, only 7.9% show their interests in adopting one in the near future. 
 
 
Figure 5.2 An Overview of the E-Market Adoption in Australian SMEs 
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Figure 5.3 reveals the distribution for the e-Market adoption in different size of 
SMEs. Overall, there is not much fluctuation in the adoption of e-Market across 
different sizes of surveyed SMEs, with the adoption rate from the highest to the 
lowest as 41.6% in SMEs with 6 to 20 employees, 37.5% in SMEs with 21 to 50 
employees,  36.7% in SMEs with 101 to 200 employees, 30.3% in SMEs with 1 to 
5 employees, and 30.2% in SMEs with 51 to 100 employees. 
 
  
Figure 5.3 An Overview of the E-Market Adoption in Different Size of 
Australian SMEs 
Figure 5.4 shows the distribution of the adoption of e-Market across different 
industries in SMEs. There is a clear gap in the e-Market adoption from one 
industry to another. The top three industires with comparatively high e-Market 
adoption rate are the Finance, Insurance and Real Estate industry, the Services 
industry and the Transportation, Electic, Gas and Sanitary Services industry, 
with respective adoption rate of 53.8%, 51.2% and 47.4%. The Construction 
industry and Mining industry, in contrast, have a relatively low adoption rate of 
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20.4% and 18.2% respectively. Other industries including Information, Media 
and Communications, Trading, Manufacturing have an e-Market adoption rate 
of 45.2%, 43.9% and 34.7% respectively. 
 
 
 Figure 5.4 Overview of the E-Market Adoption in Different Industry of 
Australian SMEs 
5.4 Research Findings and Implications 
The analysis of the e-Market adoption patterns in Australian SMEs above shed 
light on several major findings. The following section discusses the 
interpretation based on these findings. 
 
Finding 1: The e-Market adoption rate in Australian SMEs is low. 
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The observed e-Market adoption rate in Australian SMEs in this study is at 
36.9%. This is in line with the reported e-Market adoption rate in Australian 
SMEs of 40.2% at the time of data collection from ABS (ABS, 2009). Such an e-
Market adoption rate is considered low compared with 72.6% of the e-Market 
adoption rate in large organizations in Australia (ABS, 2009). What is more, the 
e-Market adoption rate in Australian SMEs is reported as much lower than that 
of other developed coutries like Italy, UK and US (Access Economics, 2010). 
The relatively low rate of the e-Market adoption in Australian SMEs further 
justifies the need for this study giving that there is a high penetration of 
Internet in Australian SMEs with an adoption rate of 93.5% (ABS, 2009) and an 
advanced electronic infrastructure in existence (eMarketer, 2005).  
 
Finding 2: Australian SMEs tend to adopt the private e-Market rather than the 
public e-Market. 
 
A majority of Austrailan SMEs that have adopted an e-Market for electronic 
business tend to adopt a private e-Market rather than the public e-Market. 
More specifically, 78.6% SMEs adopt a seller-oriented e-Market. 21.4% SMEs 
adopt a buyer-oriented e-Market. Only 11.7% SMEs adopt a public e-Market. 
This seems problematic for SMEs to be fully integrated into the emerging digital 
economy, due to the limited financial resources and expertise available in SMEs 
(Das and Buddress, 2007; Molla and Duncombe, 2008).  
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The adoption of a private e-Market requires high fixed costs for setting up the e-
Market and high costs for training (Milliou and Petrakis, 2004). The fixed costs 
for setting up the e-Market involve the costs for the hardware and the software 
essential for the e-Market, the website creation, and the integration of the e-
Market with the systems in the organizations and with the back-end systems of 
the trading partners. The cost for training includes the expenses for training 
internal procurement professionals and trading partners to use the e-Market. 
SMEs have to bear the above costs if they decide to adopt a private e-Market for 
electronic business (Milliou and Petrakis, 2004). Most SMEs, as a result, do not 
get a return on the investment despite spending from their limited financial 
resources to build an e-Market of various capabilities (Wang et al, 2006). 
 
The public e-Market, on the other hand, is a viable option for SMEs in making 
use of a greater potential of e-Market for electronic business (Molla and Licker, 
2005; Duan et al., 2010b; 2012). Such an e-Market provides SMEs with the 
potential benefits over the private e-Market including lower cost in setting up 
and maintaining the e-Market, increased transparency in the transaction, 
greater reach of the potential trading partners, and increased supply chain 
efficiencies (Brunn et al., 2002; Molla and Licker, 2005; Fu et al., 2008). This 
finding may suggest Australian government departments to set the focus on 
promoting the adoption of the public e-Market in Australian SMEs. 
 
Finding 3: The adoption of e-Market in Australian SMEs does not differ much 
with respect to their sizes. 
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The e-Market adoption rates in different sizes of Australian SMEs are steadyly 
distributed  across different sizes. This indicates that size may not be an 
important factor for the adoption of e-Market in Australian SMEs. Such a 
finding is supported by the exisintg literature (Mehrtens et al., 2001; 
Gengatharen and Standing, 2005). Mehrtens et al. (2001), for example, 
investigate the critical determinants in the adoption of Internet in SMEs. The 
study concludes that the organization size is irrelevant in the adoption of 
Internet due to the levelling effect of the Internet. More specifically, the low 
adoption cost and the maintenance need decrease the importance of the sizeof 
an organization to the adoption of Internet. Gengatharen and Standing (2005) 
assess the determinants for the adoption of the government-supported regioanl 
e-Market in Australian SMEs. The results show that the size of an organziation 
is not a critical determiant for the adoption of the regional e-Market in SMEs. 
More specifically, SMEs are willing to adopt the regional e-Market as long as 
there are demonstratble benefits in the adoption of e-Market for SMEs. The 
effect of size to the adoption of e-Market in this study will be further explored 
and tested in the next Chapter using logistic regression analysis. 
 
Finding 4: Industries with high information dependence and low information 
tacitness have a higher probability in adopting an e-Market for electronic 
business in Australian SMEs. 
 
Existing research shows  that there is a correlation between the nature of the 
specific industry and adoption of the e-Market in organizations  (Rosenzweig et 
al., 2010). Rosenzweig et al. (2010), for example, develop a conceptual typology 
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for exploring the success rate of the e-Market adoption in different industries. 
Two key criteria including the information dependence and the information 
tacitness are used to assess the nature of specific industries. In this context, the 
information dependence is referred to as the extent to which the value added or 
exchanged among businesses is through information rather than materials. The 
information tacitness is related to the extent to which the business relies on the 
uncoded and the standardized information content (Afuah, 2003; Rosenzweig 
et al., 2011). With respect to these two criteria, existing industries can be 
classified into three sectors as shown in Figure 5.5. 
 
 
Figure 5.5 The Conceptual Typology of Industries  
The so called “Sweet Spot Sectors” has the highest probability of success in 
adopting an e-Market (Rosenzweig et al., 2011). Such a sector is featured by the 
high information dependence and the low information tacitness. The high 
information dependence means that the value added activities are highly 
information intensive instead of material intensive so that the exchange of these 
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activities can be effectively conducted with the use of e-Market. The low 
information tacitness indicates that the value added activities involved in these 
industries are standardized with low level of uncertainty so that the activities 
are transferable over the internet.  
 
The “Customer-Facing Service Sectors” and the “Mature-Product-Based 
Sectors” are less likely in successfully adopting an e-Market for business. The 
“Customer-Facing Service Sectors”, for example, have high information 
dependence and high information tacitness. The value added activities in this 
sector rely on a great deal of non-standardized information. E-Market, as a 
result, is less useful in transferring such information. The “Mature-Product-
Based Sectors” have low information dependence and low information 
tacitness. The main value added activities in this sector are material based so 
that the exchange of these activities is not easily conducted with the use of e-
Market. E-Market is therefore, less useful as the tool in assisting the business. 
 
The observed e-Market adoption rate in Australian SMEs differs across various 
industries as shown in Figure 5.4. In paricualr, there is a higher adoption rates 
observed in the Finance, Insurance and Real Estate industries, the Services 
industry and the Transportation, Electic, Gas and Sanitary Services industry. 
This is in contrast with a lower adoption rate presented in the Construction 
industry and the Mining industry.  
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The high e-Market adoption rate in the Finance, Insurance and Real Estate 
industry, the Services industry and the Transportation, Electic, Gas and 
Sanitary Services industry is mainly due to the nature of these industries as high 
information dependence and low information tacitness in the “Sweet Spot 
Sectors”. The low e-Market adoption rate in the Construction industry and the 
Mining industry, on the other hand, can be explained as the high information 
dependence and high information tacitness shown in these industries, as 
categorized in the “Customer-Facing Service Sectors” (Rosenzweig et al., 2011). 
The above finding provides useful information to the Australian government 
departments as well as the e-Market operators on which industry sectors should 
be focused on in promoting the successful adoption of e-Market. 
5.5 Concluding Remarks 
The purpose of this Chapter is to investigate the emerging patterns for the 
adoption of e-Market in Australian SMEs, thus providing answers to the first 
research question: What are the current patterns for the adoption of e-Market 
in Australian SMEs? This is done by examining the demographic characteristics 
of the surveyed SMEs, and exploring e-Market adoption patterns in SMEs. 
 
The findings show that the e-Market adoption rate in Australian SMEs in 
general is low. The dominant pattern for the e-Market adoption in Australian 
SMEs is the adoption of the private e-Market. This is problematic for SMEs 
provided with the limited financial resources and technical expertise in SMEs 
for creating and maintaining an e-Market. The adoption of a public e-Market, as 
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a result, should be promoted by the Australian government department for 
making a greater potential of the e-Market in SMEs. The adoption of e-Market 
in Australian SMEs does not differ much in terms of size but in different 
industries. Industries with high information dependence and low information 
tacitness have a higher chance in the adoption of e-Market for conducting 
electronic business. 
 Chapter 6  
Critical Determinants for E-Market Adoption 
6.1 Introduction 
E-Market has been popular due to its tremendous benefits to organizations, 
especially to SMEs (Stockdale and Standing, 2004; Lin et al., 2007; Duan et al., 
2012). Through e-Market, SMEs can achieve market efficiency by tightening 
and automating the relationship between supplier and buyer (Stockdale and 
Standing, 2004; Gengatharen and Standing, 2005). With the use of e-Market, 
the exchange of information, goods and services in SMEs can be facilitated in all 
transactions regardless of locations of SMEs. In such transaction processes, e-
Market creates the economic value for buyers, sellers, and market 
intermediaries, leading to lower search costs, reduced transaction costs, wider 
accessibility of a large base of buyers or suppliers, improved flexibility, business 
processes automation, improvement in service quality, and reduction of 
inventory cost (Daniel et al., 2004; Lin et al., 2007). 
 
Internet is considered as the underlying technology for fostering the 
development of the e-Market in recent decades (Standing et al., 2010). The 
adoption of Internet in Australian SMEs is promising, exemplified by the 91.2% 
of the Internet adoption in the small-sized enterprises and 98.2% in the 
medium-sized enterprises in 2011 (ABS, 2012). The high penetration of Internet 
in Australian SMEs greatly reduces the barrier for SMEs in the adoption of e-
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Market. With the continuous support from the government and non-
government parties, E-Market now appears to be an attractive option for 
Australian SMEs to overcome the disadvantage of distance and size and 
compete with their competitors both locally and internationally in a cost 
effective manner (Lin et al., 2007; Standing et al., 2010). The adoption of e-
Market in Australian SMEs, however, is still disappointing, featured by the low 
adoption rate (ABS, 2012; Duan et al., 2010b; 2012) and with most adoption in 
the entry level (Molla and Licker, 2005; Duan et al., 2010b; 2012).  
 
One possible reason for the low adoption rate is due to various obstacles that 
SMEs face in the adoption of e-Market, particularly the lack of the ability in 
effectively addressing the significant technological, organizational and 
environmental issues (Lin et al., 2007; Duan et al., 2010b; 2012). A better 
understanding of the critical determinants for the adoption of e-Market is, 
therefore, desirable for assisting Australian SMEs in effectively conducting their 
electronic business via e-Market.    
 
This study investigates the critical determinants for the adoption of e-Market in 
Australian SMEs. To effectively achieve this objective, a mixed-method 
approach with a sequential explanatory design consisting of a survey followed 
by an interview is proposed in Chapter 4. This Chapter presents the findings 
from the survey and interview for pinpointing the critical determinants for the 
adoption of e-Market in Australian SMEs.  
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To fulfil the objective of this Chapter, the content is organized into six sections. 
Section 6.2 presents the measurement model validation, followed by the 
hypotheses testing using logistic regression analysis in Section 6.3. Section 6.4 
proposes and validates an alternative model, followed by the discussion of the 
critical determinants for the e-Market adoption in Australian SMEs in Section 
6.5. Finally, section 6.6 provides some concluding remarks for this Chapter. 
6.2 Measurement Model Validation 
The validity of the measurement model is an essential prerequisite for 
conducting further data analysis (Byrne, 2010). The main objective of the 
measurement model validation is to confirm whether the proposed items are a 
good representation of the constructs in the conceptual model (Hair et al., 
2010). This is done by (a) empirically assessing the validity and reliability of the 
measurement model, and (b) examining the fit between the measurement 
model and the survey data.  
 
To effectively validate the model proposed in Chapter 3, SEM is adopted. SEM 
is an useful method with a confirmatory approach for analyzing multivariate 
data. The use of SEM in this study is due to its ability to include latent variables 
for representing unobserved concepts while accounting for the measurement 
error and its capability to simultaneously assess multiple correlations and 
covariance among variables in the model validity test (Byrne, 2010).  
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A CFA on the measurement model is conducted by using AMOS 8.0 based on 
the survey data. This process involves in three steps. The first step is the model 
specification. An adequate sample size of 263 valid surveys and the multivariate 
normality distribution in the dataset fulfil the prerequisite requirement of the 
maximum likelihood method in the estimation (Hair et al., 2010). The second 
step is an iterative model modification process for developing a best set of items 
to represent a construct through refinement and retesting. This results in 
dropping the items that do not meet the validity and reliability test. The last 
step is to estimate the GOF statistics of the overall model to test the extent to 
which the data support the measurement model.  
 
The convergent validity and the discriminant validity are tested in the iterative 
model modification process. The convergent validity assesses the extent to 
which the items measuring a construct converge together for measuring a single 
construct (Hair et al., 2010). A high correlation indicates that the instrument 
can measure its intended construct. The FL value is computed in examining the 
convergent validity. A rule of thumb is that the standardized FL should be at 
least 0.50, and ideally 0.70 or higher with all standardized FLs statistically 
significant (Hair et al., 2010).  
 
The discriminant validity measures the degree to which the indicators of 
theoretically distinct concepts are unique from each other (Hair et al., 2010). 
The measure of theoretically different constructs should have low correlations 
with each other. A low cross-construct correlation is an indication of the 
discriminant validity. The discriminant validity of the construct is assessed by 
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comparing the AVE for each construct with the squared correlation of this 
construct to any other constructs (Hair et al., 2010). The AVE should be greater 
than any of the squared correlation for that construct to show the discriminant 
validity (Creswell, 2003). 
 
The reliability test of the construct includes the assessment of the IR and the 
construct reliability (Hair et al., 2010). The IR indicates the amount of variance 
in an item due to underlying construct rather than error (Chau, 1997). It is 
assessed using the squared multiple correlation value or the square of the 
standardized FL. An item is considered to be reliable if the IR is greater than 
0.50 (Hair et al., 2010). The construct reliability measures the degree of 
consistency between multiple items of a construct. It is tested by calculating the 
Cronbach’s α coefficient with an acceptable value of 0.70.  
 
Table 6.1 to Table 6.6 present the results of the CFA analysis on the 
measurement model for six constructs including perceived direct benefit, 
perceived indirect benefit, organization readiness, top management support, 
external pressure, and perceived trust. The parameter estimates, the GOF 
statistics and the reliability results are presented in the table. The parameter 
estimates consist of the items, the standardized FL, the IR, and the probability. 
The GOF statistics include the chi square (χ2), degrees of freedom (df), χ2 /df, p 
value, CFI, GFI, AGFI, and RMSEA. The reliability test presents the results of 
Cronbach’s α for each construct. 
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Table 6.1 presents the measurement model validation results for the perceived 
direct benefit. 4 out of 5 items are retained for measuring the perceived direct 
benefit after the CFA analysis. PDB1 is dropped due to the lack of the 
convergent validity. PDB2, PDB3, PDB4, and PDB5 all demonstrate strong 
convergent validity, exemplified by the standardized FL above 0.70 with all FLs 
statistically significant. The IR from 0.55 to 0.86 and the Cronbach’s α of 0.85 
exceed the recommended value. PDB2, PDB3, PDB4, and PDB5 are therefore 
considered as valid and reliable for measuring perceived direct benefit. The 
GOF statistics of perceived direct benefit, including 0.48 for χ2 /df, 0.62 for the 
p value, 1.00 for CFI, GFI, AGFI, and 0.000 for RMSEA demonstrate a good fit 
between the model and the dataset. The perceived direct benefit construct is 
therefore suitable for proceeding to the further hypothesis testing. 
Table 6.1 Measurement Model Validation Results for Perceived Direct Benefit 
Parameter Estimates 
Item Standardized FL IR Probability 
PDB2 0.84 0.71 *** 
PDB3 0.92 0.85 *** 
PDB4 0.93 0.86 *** 
PDB5 0.74 0.55 *** 
GOF Statistics Recommended Value 
χ2 0.96  
df 2  
χ2/df 0.48 ≤ 3.0 
p 0.62 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 1.00 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.000 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.85 ≥ 0.7 
 
Table 6.2 presents the measurement model validation results for the perceived 
indirect benefit. 3 out of 5 items are retained for measuring the perceived 
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indirect benefit after the CFA analysis. PIB2 and PIB4 are deleted due to their 
lack of the IR and convergent validity. PIB1, PIB3, and PIB5 all demonstrate 
strong convergent validity, exemplified by the standardized FL from 0.79 to 
0.91 with all FLs statistically significant. The IR ranged from 0.62 to 0.83 and 
the Cronbach’s α of 0.85 exceed the recommended value. PIB1, PIB3, and PIB5 
are therefore considered as valid and reliable for measuring perceived indirect 
benefit. The GOF statistics of perceived indirect benefit, including 0.12 for χ2 
/df, 0.89 for p value, 1.00 for CFI and AGFI, 0.99 for GFI, and 0.000 for 
RMSEA demonstrate a good fit between the model and the dataset. The 
perceived indirect benefit construct is therefore suitable for proceeding to the 
further hypothesis testing. 
Table 6.2 Measurement Model Validation Results for Perceived Indirect 
Benefit 
Parameter Estimates 
Item Standardized FL IR Probability 
PIB1 0.79 0.62 *** 
PIB3 0.91 0.83 *** 
PIB5 0.88 0.77 *** 
GOF Statistics Recommended Value 
χ2 0.36  
df 3  
χ2/df 0.12 ≤ 3.0 
p 0.89 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 0.99 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.000 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.85 ≥ 0.7 
 
Table 6.3 presents the measurement model validation results for the 
organization readiness. Three out of four items are retained for measuring the 
organization readiness after the CFA analysis. OR4 is deleted due to its result in 
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the poor model fit for organization readiness in the iterative model modification 
process. OR1, OR2 and OR3 all demonstrate good convergent validity and 
reliabilities, exemplified by the standardized FL from 0.70 to 0.82 with all FLs 
statistically significant, the IR ranged from 0.49 to 0.67 and the Cronbach’s α of 
0.82. OR3 although has a low IR of 0.49 compared with the recommended 
value of 0.50, does not affect the GOF statistics of the organization readiness. 
OR1, OR2, and OR3 are therefore considered as valid and reliable for measuring 
organization readiness.  
 
The GOF statistics of organization readiness, including 0.28 for χ2 /df, 0.59 for 
p value, 1.00 for CFI, GFI, and AGFI, and 0.000 for RMSEA demonstrate a 
good fit between the model and the dataset. The organization readiness 
construct is therefore suitable for proceeding to the further hypothesis testing. 
Table 6.3 Measurement Model Validation Results for Organization Readiness 
Parameter Estimates 
Item Standardized FL IR Probability 
OR1 0.78 0.61 *** 
OR2 0.82 0.67 *** 
OR3 0.70 0.49 *** 
GOF Statistics Recommended Value 
χ2 0.56  
df 2  
χ2/df 0.28 ≤ 3.0 
p 0.59 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 1.00 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.000 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.82 ≥ 0.7 
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Table 6.4 presents the measurement model validation results for the top 
management support. All original items TMS1, TMS2, and TMS3 demonstrate 
strong convergent validity and reliabilities to the top management support, are 
therefore considered as valid and reliable for measuring top management 
support. This is exemplified by the standardized FL from 0.74 to 0.92 with all 
FLs statistically significant. The IR ranged from 0.55 to 0.85 and the Cronbach’s 
α of 0.86. The GOF statistics of top management support, including 1.66 for χ2 
/df, 0.20 for p value, 1.00 for CFI and GFI, 0.99 for AGFI, and 0.050 for 
RMSEA demonstrate a good fit between the model and the dataset. The top 
management support construct is therefore suitable for proceeding to the 
further hypothesis testing. 
Table 6.4 Measurement Model Validation Results for Top Management 
Support 
Parameter Estimates 
Item Standardized FL IR Probability 
TMS1 0.74 0.55 *** 
TMS2 0.92 0.85 *** 
TMS3 0.76 0.58 *** 
GOF Statistics Recommended Value 
χ2 1.66  
df 1  
χ2/df 1.66 ≤ 3.0 
p 0.20 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 1.00 ≥ 0.9 
AGFI 0.99 ≥ 0.9 
RMSEA 0.050 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.86 ≥ 0.7 
 
Table 6.5 presents the measurement model validation results for the external 
pressure. 3 out of 5 items are retained for measuring the external pressure after 
the CFA analysis. EP3 is dropped due to its lack of the IR. EP5 is deleted 
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provided with its result in the poor model fit for external pressure in the 
iterative model modification process. This results in the inclusion of EP1, EP2, 
and EP4 as the valid and reliable items for measuring external pressure. EP1, 
EP2, and EP4 demonstrate strong convergent validity, with standardized FLs 
from 0.83 to 0.90. The IR ranged from 0.69 to 0.81 and the Cronbach’s α of 
0.87 show sufficient reliability of EP1, EP2, and EP4 for measuring external 
pressure. The GOF statistics of external pressure, including 0.57 for χ2 /df, 1.00 
for p value, 1.00 for CFI and AGFI, 0.98 for GFI, and 0.000 for RMSEA 
demonstrate a good fit between the model and the dataset. The external 
pressure construct is therefore suitable for further hypothesis testing. 
Table 6.5 Measurement Model Validation Results for External Pressure 
Parameter Estimates 
Item Standardized FL IR Probability 
EP1 0.83 0.69 *** 
EP2 0.89 0.79 *** 
EP4 0.90 0.81 *** 
GOF Statistics Recommended Value 
χ2 0.57  
df 1  
χ2/df 0.57 ≤ 3.0 
p 1.00 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 0.98 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.000 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.87 ≥ 0.7 
 
Table 6.6 presents the measurement model validation results for the perceived 
trust. 3 out of 4 items are retained for measuring the external pressure after the 
CFA analysis. PT4 is dropped due to its lack of the convergent validity. PT1, 
PT2, and PT3 all demonstrate strong convergent validity, exemplified by the 
standardized FL above 0.70 with all FLs statistically significant. The IR from 
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0.79 to 0.86 and the Cronbach’s α of 0.91 exceed the recommended value. PT1, 
PT2, and PT3 are therefore considered as valid and reliable for measuring 
perceived trust. The GOF statistics of perceived trust, including 0.24 for χ2 /df, 
0.78 for p value, 1.00 for CFI, GFI, AGFI, and 0.000 for RMSEA demonstrate a 
good fit between the model and the dataset. The perceived trust construct is 
therefore suitable for proceeding to the further hypothesis testing. 
Table 6.6 Measurement Model Validation Results for Perceived Trust 
Parameter Estimates 
Item Standardized FL IR Probability 
PT1 0.93 0.86 *** 
PT2 0.92 0.85 *** 
PT3 0.87 0.76 *** 
GOF Statistics Recommended Value 
χ2 0.24  
df 1  
χ2/df 0.24 ≤ 3.0 
p 0.78 ≥ 0.05 
CFI 1.00 ≥ 0.9 
GFI 1.00 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.000 ≤ 0.08 
Reliability Results 
Cronbach’s α 0.91 ≥ 0.7 
 
The discriminant validity of the construct is assessed in the iterative model 
modification process by comparing the AVE for each construct with the squared 
correlation of this construct to any other constructs (Hair et al., 2010). Table 6.7 
shows the correlation matrix between the constructs. All six constructs 
demonstrate high discriminant validity with AVE from 0.59 to 0.82. The AVE of 
0.74 for perceived direct benefit, for example, is higher than the correlation 
between perceived direct benefit and other constructs ranged from 0.04 to 0.53. 
Perceived direct benefit, therefore, shows high discriminant validity. 
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Table 6.7 An AVE and Squared Correlation Matrix  
 
The GOF statistics of the final measurement model is assessed after the validity 
and reliability tests discussed above. Table 6.8 presents the GOF statistics for 
the final measurement model. The insignificance of parameters χ2 53.40 and 
χ2/df 0.89 within the acceptable value χ2/df 3.00,  the RMSEA value 0.04 less 
than the recommended value 0.08 as well as the CFI value 0.99 greater than the 
threshold 0.90 all exemplify a good match between the final measurement 
model and the dataset.  
Table 6.8 GOF Statistics for the Final Measurement Model 
GOF Statistics Results Recommended Value 
χ2 53.40  
df 60  
χ2/df 0.89 ≤ 3.0 
p 0.23 ≥ 0.05 
CFI 0.99 ≥ 0.9 
GFI 1.00 ≥ 0.9 
AGFI 1.00 ≥ 0.9 
RMSEA 0.04 ≤ 0.08 
 
Overall, the measurement model validation process results in the deletion of 
seven items from the original conceptual model due to their lack of convergent 
validity, discriminant validity, IR or construct reliability. Figure 6.1 show the 
 PDB PIB OR TMS EP PT 
PDB 0.74      
PIB 0.53 0.74     
OR 0.04 0.10 0.59    
TMS 0.23 0.53 0.38 0.66   
EP 0.18 0.47 0.11 0.52 0.76  
PT 0.47 0.42 0.07 0.35 0.44 0.82 
Abbreviation 
PDB Perceived direct benefit TMS Top management support 
PIB Perceived indirect benefit EP External pressure 
OR Organization readiness PT Perceived trust 
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final measurement model. Such a model with nineteen items in 6 constructs is 
reliable and valid to proceed for further hypothesis testing. 
 
 
Figure 6.1 The Final Measurement Model  
6.3 Logistic Regression Analysis 
Logistic regression analysis is a technique for predicting the probability of event 
occurrence by fitting data to a logit-function logistic curve (Hilbe, 2009). It is 
chosen over other analysis methods to empirically test the research hypotheses 
because the dependent variable is dichotomous (Hair et al., 2010) as discussed 
in Chapter 4. By maximizing the likelihood of the adoption decision represented 
by binary number 0 or 1, the significance of each independent variable is 
estimated.  
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There are four statistical tests involved in this stage for providing reliable 
hypothesis testing, including (a) a χ2 test for the change in -2LL value from the 
base model, (b) Hosmer and Lemeshow test of model fit and the explanation 
power, (c) classification ability test and (d) wald statistic estimation. Table 6.9 
presents the results of these four tests.  
 
The χ2 test for the deduction of -2LL value is conducted for assessing whether 
the set of independent variables in the conceptual model is significant in 
improving the model fit (Hair et al., 2010). The significant deduction of -2LL 
from 270.83 to 192.46 shown as ∆ (-2LL) with p≤0.001 in Table 6.9 reflect a 
great improvement from the null base model to the conceptual model. This 
demonstrates an adequate model fit.  
 
The Hosmer-Lemeshow test is another χ2 test for comparing the conceptual 
model with the base model. An insignificant Hosmer-Leshow χ2 (χ2 = 12.70, p = 
0.13) implies that the conceptual model is not much different from the perfect 
base model. In addition to the χ2 value, three R2 measures including Pseudo R2, 
Cox and Snell R2 and Nagelkerke R2 were calculated for measuring the 
explanatory power of the model based on the reduction in the -2LL value. 
Nagelkerke R2 of 0.35, for example, represents 35% of the change in the 
dependent variable due to the reduction of -2LL value performed in the 
previous step can be explained by the proposed model. The insignificant 
Hosmer-Leshow χ2 and satisfactory R2 suggest a good model fit with a 
satisfactory explanation capability.  
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The classification-ability test is used for assessing the predictive accuracy of the 
model in classifying the respondents into the correct group (Hair et al., 2010). 
This study examines the capability of the conceptual model to correctly classify 
the adopter and non-adopter. Based on the observation-prediction section in 
Table 6.9, both rates for the correct predication by the logistic model and by 
random guess are computed. The logistic model has an overall prediction 
accuracy of 76.4%. As there are 98 adopters and 165 non-adopters, the correct 
predication by the random guess would be (98/263)2 + (165/263)2 = 53.25%. 
Thus, the logistic model is claimed to have much higher classification-ability. 
Table 6.9 Statistical Results of the Logistic Regression Model 
Estimates 
Factor Coefficient (β) Wald p-value 
Support for 
model 
PDB 0.22* 5.15 0.021 H1: Yes 
PIB 0.01 1.61 0.194 H2: No 
Size 0.20 0.06 0.812 H3: No 
OR 0.04 2.05 0.156 H4: No 
TMS 0.61*** 15.16 0.000 H5: Yes 
EP 0.42* 6.01 0.014 H6: Yes 
PT 0.09** 9.32 0.002 H7: Yes 
Goodness-of-fit 
Final (-2LL) = 192.46                           ∆ (-2LL) = 78.37*** 
Hosmer-Lemeshow χ2 = 12.71           p = 0.13          
Pseudo R2 = 0.27                                 Cox and Snell R2 = 0.26                     Nagelkerke R2 = 0.35 
Classification Ability 
 Predicted 
% Correct 
Non-adopter Adopter 
Observed  
Non-adopter 150 15 90.9 
Adopter 47 51 52.0 
Overall  76.4 
Abbreviation 
PDB Perceived direct benefit TMS Top management support 
PIB Perceived indirect benefit EP External pressure 
OR Organization readiness PT Perceived trust 
***p≤0.001, **p≤0.01, *p≤0.05. 
 
The Wald statistic test is performed at last for measuring the level of 
significance of individual coefficients (Ramdani et al., 2009; Hair et al., 2010). 
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The results from Table 6.9 indicate that four of seven variables namely 
perceived direct benefit, top management support, external pressure and 
perceived trust emerge as significant determinants for the adoption of e-
Market, among which top management support is the critical determinant with 
strongest significant p value 0.000 and highest coefficient 0.61. Whereas 
perceived indirect benefit, size and organization readiness have less effect, even 
though the correlation of 0.20 between size and the adoption is higher than 
most of the other determinants. The results thus provide support for hypothesis 
1, 5, 6 and 7. Figure 6.2 shows the results for the conceptual model. 
 
 
***p≤0.001, **p≤0.01, *p≤0.05.                    
Figure 6.2 Results for the Conceptual Model 
Among the seven determinants for the adoption of e-Market, it is somewhat 
surprising to find out that perceived indirect benefit, size and organization 
readiness do not emerge as significant. Additional analysis using t-test is then 
0.09** 
0.42* 
0.61*** 
0.04 
0.20 
0.01 
0.22* 
Perceived Direct Benefit 
Perceived Indirect Benefit 
Top Management Support 
Organization Readiness 
Size 
External Pressure 
E-Market 
Adoption 
Perceived Trust 
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conducted for examining if these three determinants do have little influence in 
differentiating the e-Market adopter and the non-adopter. The results in Table 
6.10, however, show that the perceived indirect benefit (t = 4.626, p≤0.001) and 
the organization readiness (t = 3.554, p≤0.001) are significantly higher for the 
e-Market adopter than the non-adopters. This sheds a new light on the 
possibility of a more complex relationship between these two determinants and 
the adoption of e-Market. 
Table 6.10 t-Test in Perceived Indirect Benefit, Size and Organization 
Readiness for Adopter and Non-Adopter 
 
 
Mean Difference 
in Mean 
t-value p-value 
Adopter Non-adopter 
Perceived 
indirect benefit 
4.90 4.17 0.73 4.626 0.000 
Size 2.69 2.68 0.01 0.068 0.946 
Organization 
Readiness 
5.01 4.32 0.69 3.554 0.000 
***p≤0.001, **p≤0.01, *p≤0.05. 
 
One possible reason for the insignificance of the perceived indirect benefit and 
the organization readiness may be related to multi-colinearity in the survey 
dataset. Multicolinearity is a statistical phenomenon where two or more 
variables in the regression model are highly correlated (Hair et al., 2010). A 
common diagnostic used for assessing the degree of multicolinearity is to 
examine whether the squared correlation among the variables approaches 0.80 
or not. Table 6.7 shows that the highest correlation is 0.53 between perceived 
direct benefit and perceived indirect benefit, which is much lower than 0.80. 
This means that multicolinearity may not be the source for insignificance of 
these two variables. The above analysis indicates that the influence of perceived 
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indirect benefit and organization readiness to the adoption of e-Market are 
probably more complex than the direct links as proposed in Figure 6.2.  
6.4 An Alternative Model 
An alternative model is developed using SEM for exploring the influence of the 
6 determinants on the adoption of e-Market by considering the correlation 
between the variables. Figure 6.3 presents the alternative model. Top 
management support serves as the mediators between perceived direct benefit, 
perceived indirect benefit, perceived trust and organization readiness and the 
adoption of e-Market, which are in turn influenced by external pressure.  
 
 
Figure 6.3 An Alternative Model for the Adoption of E-Market in SMEs 
The GOF statistics are used for assessing the overall model fitness. The 
insignificance (p > 0.05) of parameters χ2 107.78 and χ2/df 1.12 suggest that the 
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survey data fits the alternative model. The RMSEA value of 0.000 indicates an 
exact fit of the model with the data. The overall model fit is further exemplified 
by other GOF statistics such as CFI 1.00, GFI 0.95 and AGFI 0.92 which are 
greater than the threshold of 0.90 (Hair et al., 2010).  
 
Figure 6.3 provides the estimates of the structural coefficient for each path and 
their significance levels. The results indicate that top management support has 
a significant direct influence in the adoption of e-Market. The perceived direct 
benefit, perceived indirect benefit, perceived trust and organization readiness 
all have a significant influence on top management support. Finally, the 
external pressure has a significant positive influence on other determinants 
except on the organization readiness in adopting e-Market. 
 
The proposed alternative model provides a comprehensive view of the inter-
relationship among the determinants and the adoption of e-Market in 
Australian SMEs. To validate and explain the alternative model, two approaches 
are adopted including the extensive review of the literature and the analysis of 
the interview transcript with the top management in Australian SMEs.  The 
literature review provides the underlying theoretical support for the alternative 
model. The findings from the interview with the top management in Australian 
SMEs help to interpret and refine the determinants in the alternative model.  
 
To provide the underlying theoretical support for the alternative model, 
literature on the adoption of technology is reviewed. The determinants in the 
alternative model are grouped into four categories for further discussion, 
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including the external control, the internal control, the cognitive belief, and the 
behavioural response. Figure 6.4 shows the classification for the determinants 
in the alternative model. The classification of the determinants are grounded in 
DOI (Rogers, 1995), TRA (Ajzen and Fishbein, 1975), TAM (Davis, 1993), and 
commitment trust theory (CTT) (Morgan and Hunt, 1994). 
 
 
Figure 6.4 The Classification for the Determinants in the Alternative Model 
The external control is related to the factors out of the control of an 
organization (Quaddus and Hofmeyer, 2007). These factors influence the 
awareness of a new technology in the organization. External control is defined 
in various ways such as external pressure, trading partner readiness, vendor of 
the innovation (Zhu et al., 2003; MacKay et al., 2004). In the context of this 
study, external pressure is considered as the external control.  
The internal control is the ability of an organization to perform a particular 
behaviour (Quaddus and Hofmeyer, 2007). In the context of technology 
adoption, the internal control is related to the enabling or constraining factors 
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of the internal situation in the organization, such as the level of readiness of the 
organization for the adoption of a new technology (Iacovou et al., 1995; 
Quaddus and Hofmeyer, 2007). Organization readiness, as a result, is classified 
as the internal control in this study. 
 
The cognitive belief concerns with the perception of the user on the usefulness 
or easiness in the adoption of technology (Mehrtens et al., 2001; Quaddus and 
Hofmeyer, 2007). It is the fundamental element in many prominent theories, 
including TRA (Ajzen and Fishbein, 1975), TAM (Davis, 1989; 1993), and DOI 
(Rogers, 1995) although named differently. In TRA, for example, the cognitive 
belief is related to beliefs and evaluations.  In TAM, the cognitive belief is 
reflected in perceived usefulness and perceived ease of use. In DOI, the 
cognitive belief is represented by perceived benefits and complexity. In the 
context of this study, the cognitive belief is reflected in perceived direct benefit, 
perceived indirect benefit and perceived trust (Iacovou et al., 1995; Quaddus 
and Hofmeyer, 2007). 
 
The behavioural response is the reaction of the attitude or the action of the user 
in relation to the adoption of a new technology (Davis, 1989; Quaddus and 
Hofmeyer, 2007). In the context of this study, top management support 
represents the attitude and possible action from the top management towards 
the decision of adopting an e-Market. Top management support is therefore 
classified in the behavioural response category. 
The influence of the cognitive belief to the behavioural response can be 
explained using TRA, TAM and CTT. TRA and TAM are considered as 
influential models in explaining the intention of the user toward the adoption of 
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a new technology (Fishbein and Ajzen, 1975; Davis, 1989; Malhotra and 
Galletta, 1999; Horst et al., 2007). Both TRA and TAM hypothesize that the 
adoption of a new technology is determined by the behavioural response, which 
is in turn influenced by the cognitive belief of the user toward using the 
technology (Davis, 1989, Quaddus and Hofmeyer, 2007). The cognitive belief 
includes perceived usefulness and perceived ease of use of the technology 
(Davis, 1989; 1993). The perceived usefulness of the technology is equivalent to 
perceived direct and indirect benefits (Davis, 1989; Horst et al., 2007) in this 
study. The influence from perceived direct benefit and perceived indirect 
benefit to top management support are therefore supported.  
 
The relationship between perceived trust and top management support is 
revealed in the CTT. The CTT is an approach to frame the dynamics of human 
relationships with complex technologies in terms of trust (Morgan and Hunt, 
1994). In the technology adoption context, the commitment in CTT explains the 
positive attitude of an individual toward the adoption of technology (Mukherjee 
and Nath, 2007). According to CTT, trust has a direct and positive impact on 
the commitment. Along this line, the more trust that a SME has in both e-
Market and the trading partners in the e-Market (Pavlou and Gefen, 2004), the 
higher possibility that the top management in the SME would commit to the 
adoption of e-Market. 
 
The impact of the external control on the cognitive belief is well recognized in 
the literature. DiMaggio and Powell (1983), for example, argue that the 
existence of the external control such as similar technologies in a particular 
industry influence the adoption of the technology in the organization by 
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increasing the awareness of the technology. Frambach and Schillewaert (2002) 
argue that the external control such as the pressure from the vendor influence 
the likelihood that a technology is adopted by increasing the cognitive belief 
such as the awareness of the technology. In addition, the extended TAM 
(Venkatesh and Davis, 2000) also hypothesizes the relationship between 
external variables and the cognitive belief of a user toward the technology, 
resulting in the validation of the positive influence of the external factors to the 
cognitive belief. 
 
The impact from the internal control to the behaviour response is acknowledged 
in several literatures. Cragg and King (1993), for example, identify the internal 
control factors such as organization readiness as one of the most important 
determinants for fostering the supportive attitude of the top management in 
small businesses to adopt a new technology. Premkumar et al. (2003) conclude 
that the internal control factors are major influences on the attitude of the top 
management towards the adoption of EDI. Quaddus and Hofmeyer (2007) 
suggest that the level of organizational readiness positively influence the 
attitude of the top management in small businesses towards the adoption of the 
business-to-business trading exchange. 
 
The above discussion provides the underlying theoretical support for the 
alternative model from the perspectives of DOI, TRA, TAM, CTT and other 
relevant literature on technology adoption. This alternative model will be 
further refined and validated by using the interview approach. The results are 
presented in the following. 
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The purpose of the interview in this study is for interpreting the survey findings. 
More specifically, the interview with the top management in Australian SMEs 
aims to refine the proposed alterative model by explaining the contribution of 
the individual determinants to the adoption of e-Market directly or indirectly. 
 
To facilitate the following discussion, 9 interview participants are referred to A, 
B, C, D, E, F, G, H and I. Table 6.11 shows the e-Market adoption status in nine 
participating SMEs. The participating SMEs cover mainly four industries 
including Information, Media and Communication, Manufacturing, Trading 
and Services. The size of SMEs varies from 15 employees to 105 employees, as 
demonstrated in Chapter 4. Five SMEs have been using e-Market, whereas 
three have not adopted one yet. 
Table 6.11 The Adoption of E-Market in Participating SMEs 
SME Industry Adoption of E-Market 
A Information, Media and Communication Yes 
B Manufacturing Yes 
C Manufacturing No 
D Manufacturing Yes 
E Trading Yes 
F Trading No 
G Trading Yes 
H Trading No 
I Services No 
 
9 interview participants are asked to pinpoint how individual determinants 
including perceived direct benefit (PDB), perceived indirect benefit (PIB), 
perceived trust (PT), organization readiness (OR), external pressure (EP) and 
top management support (TMP) influence the adoption of e-Market, directly or 
indirectly. This is done by asking interview participants to identify the 
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relationships among the determinants. Table 6.12 presents the perception of the 
interview participants on the relationships among these determinants. The 
influence of PDB on TMS, for example, is supported by interview participant A, 
B, D, E, F, G, and H, as shown in the first row. 
Table 6.12 Relationships among Determinants in the E-Market Adoption 
Relationships A B C D E F G H I 
PDB → TMS √ √  √ √ √ √ √  
PIB → TMS √   √   √   
PT → TMS √ √ √ √ √ √ √ √ √ 
OR → TMS   √  √ √  √  
EP → PDB √ √   √ √  √  
EP → PIB √ √  √   √   
EP → PT  √ √ √ √    √ 
TMS → Adoption √ √ √ √ √ √ √ √ √ 
 
A majority of the interview participants acknowledge the direct benefit of the 
adoption of e-Market, such as the expansion of the customer base, the reduction 
of the product cost and the operation cost, the increase of the price 
transparency and the time saved in the process of the transaction involved in 
the e-Market. The interview participants further agree that the realized benefits 
are one of the considerations of their decision in the adoption of an e-Market. 
Participant A, for example, states that “It’s a wise choice to use e-Markets for 
online business. I have been using it for around five years for my business. It’s 
the real time connection with my customers e-Market provides that drives me 
to use e-Markets for my business.” Participant G further emphasizes the direct 
benefit of the adoption of e-Market by stating: “I can see the benefit of using e-
Market because we buy stuff online and sometimes we even get them cheaper. 
We can also buy things at any time of the day, so convenient. ” 
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Compared with the direct benefit of the adoption of e-Market, the indirect 
benefit for the adoption of e-Market is not widely recognized among the 
interview participants. Only three out of nine interview participants consider 
the indirect benefit of the adoption of e-Market as important for their decision 
in the adoption of e-Market. A well accepted indirect benefit for the adoption of 
e-Market among the interview participants is the improvement of the 
relationship with trading partners. A typical comment is from Participant G: “A 
majority of businesses that I have been dealing with are getting on the net and 
stuff. I have to learn how to use e-Markets to maintain the partnership 
relationship with them. It’s a challenge for me to learn how to use e-Markets, 
but well, I have no choice.” 
 
Other indirect benefits for the adoption of e-Market such as the improvement of 
the overall performance of purchasing/selling process, the improvement of the 
organization image, the improvement of the customer service and the increase 
of the operational efficiency are not realized by interview participants. An 
example is a straight forward comment from Participant E: “I don’t see the 
needs of using e-Markets to brand my company even if it would possibly do so. 
We are small business, we have our fixed customers. That’s enough. What is 
more, we have our own business rules to deal with our customers, we don’t 
need to follow whatever rules provided in the e-Market to do business. ” 
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Perceived trust is well acknowledged as a critical determinant in the adoption of 
e-Market among interview participants. The perceived trust identified by 
interview participants has two dimensions including the trust of the e-Market in 
handling transactions, securing systems and maintaining relationships as well 
as the trust in the trading partner for conforming online transaction rules such 
as for buyers to pay on time, or for suppliers to provide valid product or service 
information. All interview participants support the notion that higher trust in 
the e-Market and trading partners would lead to a positive attitude of the top 
management towards the adoption of an e-Market.  
 
Participant C, for example, expresses the concern of the trust in e-Market: “It’s 
too risky to do business online. Try to think about it, if you are not a computer 
geek, your personal information may be leaked, your bank details could be 
intercepted, etc.” Participant H also presents the concern of the trust in trading 
partners: “The main reason I do not use e-Market is because I do not feel like 
dealing with someone I have never met before for business. There is no easy 
way for me to know whether they are reputable, what their product quality is, 
or even whether they are legitimate businesses. ” 
 
Organization readiness is considered as an essential but not critical determinant 
in the adoption of e-Market by most interview participants. These interview 
participants acknowledge that the adoption of e-Market requires the financial 
resources for the e-Market installation cost and for the ongoing expense as well 
as the technological infrastructure for linking the internal systems to the e-
Market. With the popularity of computers, the availability of Internet and the 
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free e-Market relevant software, however, the level of financial and 
technological resources needed for the adoption of e-Market is much lower than 
other high-end technology like Electronic Data Interchange system. Participant 
A, for example, mentions “Adopting an e-Market is not a big issue. You believe 
or not, I even create an e-Market for my business on my own.” 
 
Some interview participants further pinpoint that the existence of other 
determinants downplays the importance of organization readiness. Participant 
I, for example, states: “I don’t think adopting e-Markets needs a lot of money. 
The money aspect is not the main concern of my company when a decision 
needs to be made on whether to adopt an e-Market or not. Some other aspects 
like what benefits we can get from e-Markets and whether our customers are 
using e-Markets or not are more important for me to consider. ” 
 
External pressure is perceived by nearly all interview participants as a critical 
determinant for facilitating the decision of top management on the adoption of 
e-Market. The external pressure realized by the interview participants include 
the pressure from competitors and the pressure imposed by trading partners. 
The interview participants make a decision on the adoption of an e-Market 
either because they want to maintain the competitive advantage compared with 
their competitors or they are encouraged by their trading partners in the 
adoption of e-Market. Participant E, for example, indicates the external 
pressure from their competitors: “I knew that a lot of businesses in my line 
were doing business on the Internet. To maintain market share and become 
competitive, we decided to use one two years ago. ” 
S.X. Duan 2012 
 
152 | P a g e  
 
 
Participant H reveals strong evidence that they adopt an e-Market principally to 
conform with the requirements of their trading partners: “I don’t think the 
people I deal with are that interested in using e-Market for exchange. I will 
only consider using one when those people ask me to.” Participant G maintains 
the same view: “We invested heavily in e-Market as a condition of securing and 
retaining contracts with our business partners. We are happy to comply 
because we became a preferred supplier thus making our future more secure.” 
 
Top management support is considered as a critical determinant for the 
adoption of e-Market by all interview participants. The interviewed SMEs that 
have adopted e-Market tend to have the top management with a positive 
attitude towards the adoption of e-Market. The top management also tends to 
be innovative and knowledgeable about IT. Participant E, for example, 
indicates: “I am very open-minded about online business and obviously that is 
the future. More and more of our business will be conducted electronically via 
e-Markets I am sure of that.”  
 
Participant B also indicates that the top management provides sufficient 
management leadership and necessary organizational commitment towards the 
adoption of e-Market: “Our senior executives gave 120% support for adopting 
e-Markets. Last year, we received quite a substantial funding increase for the 
adoption of a new e-Market. Some of the senior executives have had several 
meetings with us about the use of e-Market.” 
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SMEs that have not adopted e-Market, on the other hand, tend to have top 
management who holds a negative view of e-Market. Participant F, for example, 
indicates: “E-Market? To tell you the truth, I have never even touched a 
computer in my entire life, so complicated. I don’t know how to use them. I 
don’t see any problem of meeting my clients face to face.” 
 
Overall, the alternative model is validated and explained by the interview, 
leading to the confirmation of the perceived direct benefit, perceived trust and 
external pressure as the critical determinants for affecting the decision of the 
top management in adopting an e-Market in Australian SMEs. 
6.5 Critical Determinants for E-Market Adoption 
Based on the survey findings, the perceived direct benefit, top management 
support, external pressure and perceived trust are significant for the adoption of 
e-Market in Australian SMEs, among which top management support is the 
most critical. The perceived indirect benefit and the organization readiness 
show less direct influence in adopting e-Market. They demonstrate a positive 
influence on the adoption of e-Market by affecting the top management 
support. The size of SME emerges is an insignificant factor in adopting e-
Market. The findings are further confirmed in the interview. This section 
summarizes findings from the survey and the interview analysis for providing 
answers to the second research question: What are the critical determinants 
for the adoption of e-Market in Australian SMEs? 
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The significant impact of the perceived direct benefit on the adoption of e-
Market in Australian SMEs is in line with previous findings in the literature 
(Kuan and Chau 2001; Ramdani et al. 2009). The positive relationship between 
the perceived direct benefit and the adoption of e-Market suggest that e-Market 
is considered as a mean for gaining the immediate benefit such as increasing the 
operational efficiency, reaching larger number of customers, and saving cost. 
Compared with the insignificant direct influence from the perceived indirect 
benefit to the adoption of e-Market, this shows that SMEs is more concerned 
with the immediate short term benefit that e-Market can bring instead of the 
long term indirect benefit. This suggests the e-Market service providers place 
emphasis on broadcasting the direct benefits of e-Market to SMEs in promoting 
the adoption of e-Market in electronic business. 
 
The top management support is the most critical determinant on the adoption 
of e-Market. Such a finding is consistent with all the previous technology 
adoption studies (Pavlou and Gefen 2004; Pan and Jang 2008). In Australian 
SMEs, the primary decision maker is the owner or managing director of the 
business. Their support guarantees the allocation of limited resources for the 
adoption of e-Market and creates a supportive climate in overcoming the 
barriers and resistance to the adoption. As a result, it is essential to 
communicate with the top management on the potential benefits of e-Market.  
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The external pressure has a significant influence on the adoption of e-Market. 
The importance of external pressure is consistent with previous studies such as 
Kuan and Chau’s (2001) study of EDI adoption in small businesses and Teo et 
al.’s (2003) study in e-procurement services. In this study, the positive 
relationship between external pressure and the adoption of e-Market reveals 
that Australian SMEs are more prone to adopt an e-Market in order to maintain 
their competitive position and their relationship with trading partners. The 
adoption of e-Market by the influential trading partners or competitors would 
accelerate the decision maded in SMEs for adopting an e-Market. This suggests 
that e-Market service providers may consider to give some free adoption offers 
and incentives to the influential parties for promoting the adoption of e-Market 
in SMEs. After realizing the benefit of e-Market, the influential parties are able 
to encourage SMEs to adopt e-Market. In addition, the assistance from 
government through the development of polices and programs for improving 
the economic environment and the growth prospect for SMEs also facilitate the 
adoption of e-Market. 
 
The perceived trust has a significant influence on the adoption of e-Market in 
Australian SMEs. This is consistent with existing research in the online 
technology adoption (Pavlou and Gefen 2004). In the adoption of e-Market, 
perceived trust involves the trustworthy of e-Market itself as well as of other 
trading parties. To increase the adoption of e-Market, e-Market service 
providers should consider not only to promote the trust of SMEs in e-Market by 
enhancing the online transaction security control, such as including escrow 
services to control the payment process and credit card guarantee services to 
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safeguard the transaction, but also to boost the trustworthy between trading 
parties by providing accurate and reliable information to each other. 
 
The perceived indirect benefit and the organization readiness have no 
significant direct influence on the adoption of e-Market, whereas they both 
significantly influence the top management support, as suggested in the 
alternative model. One explanation is that the survey respondents have 
downplayed the importance of the perceived indirect benefit and the 
organization readiness in making the adoption decision as they are hard to 
measure. Other possibilities of the insignificance of these two factors are 
discussed in the following.  
 
The perceived indirect benefit does not have a significant direct influence on the 
adoption of e-Market. One possible reason is the lack of awareness of those 
indirect benefits by SMEs. This finding echoes the result of Kuan and Chau 
(2001) in which the indirect benefit of the new technology is not recognized as a 
competitive advantage in small businesses because small businesses are less 
informed. Another explanation for such a finding might be that even e-Market 
is able to provide indirect benefits to SMEs, it falls behind SMEs’ expectations 
and therefore the perceived indirect benefit does not result in a positive 
adoption decision. If this is the case, not only is it important for e-Market 
service providers to provide information on the indirect benefits to SMEs, but 
also ensures that such benefits match or even exceed the expectation of SMEs.  
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The significant effect that perceived indirect benefit has on top management 
support, however, confirms the rationality that top management would grant 
more commitment and support in the adoption of e-Market once the indirect 
benefit of adopting an e-Market, such as improving operational efficiency and 
enhancing the competitive advantage of an organization (Joo and Kim 2004; 
Stockdale and Standing 2004) is realized. The existence of a significant 
influence from the external pressure to the perceived indirect benefit as shown 
in Figure 6.3 suggests that the influence from larger trading partners or 
government greatly promotes the awareness of the indirect benefit of adopting 
e-Market in SMEs. The policies and initiatives for creating a sound environment 
for supporting Australian SMEs in adopting technology are beneficial.  
 
The organization readiness is insignificant in directly affecting the decision of 
adopting e-Market. In this study, the organization readiness is determined by 
the financial readiness and technological readiness. The possible reason of the 
insignificant direct effect of the organization readiness to the e-Market adoption 
is due to the less financial and technical requirement involved in adopting e-
Market compared to other high-end technologies, as mentioned by the 
interview participants. This is in line with the previous studies in online 
technology adoption. In an Internet adoption study in SMEs (Mehrtens et al. 
2001), the financial readiness is not raised as an issue because most of the 
internet adoption are accomplished in house with no appreciable expenses 
incurred. In the online stock trading adoption research by Chan and Mills 
(2002), it is unable to conclude that the organization readiness is the 
determinant due to the insufficient support. However, the significant impact 
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from the organization readiness to the top management support reveals that the 
sufficient organization readiness generates significant confidence on the top 
management that the organization has the ability to adopt the technology. Once 
such confidence has been generated, it leads to an actual decision of adopting e-
Market, as indicated by the significant positive effect on the e-Market adoption. 
 
The size of SMEs is always considered as critical in technology adoption in the 
literature (Teo and Pian 2003; Ramdani et al. 2009). Larger organizations have 
a greater propensity for adopting technology than smaller ones due to the 
availability of resources and technical expertise. This study, however, shows 
that it is not the case in adopting e-Market in Australian SMEs. This finding is 
consistent with the finding of Mehrtens et al. (2001) and Gengatharen and 
Standing (2005). The lower adoption cost and the maintenance need decrease 
the importance of size to the adoption of technology. This is true in the adoption 
of e-Market as the cost and the technical requirement of adopting e-Market are 
very low. With the growing popularity of affordable e-Market relevant 
technologies, most SMEs are affordable to adopting e-Market. Furthermore, the 
high level of Internet penetration in Australian SMEs also reduces the barrier to 
the adoption of e-Market (Stockdale and Standing 2004).  
 
6.6 Concluding Remarks 
The purpose of this Chapter is to investigate the critical determinants for the 
adoption of e-Market in Australian SMEs, thus provide answers the second 
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research question: What are the critical determinants for the adoption of e-
Market in Australian SMEs? To meet this objective, the conceptual model 
proposed in Chapter 3 is first tested and validated with the use of SEM on the 
survey data collected from 263 Australian SMEs. The convergent validity, 
discriminant validity and reliability are examined. The GOF statistics of the 
final measurement model is assessed after the validity and reliability tests. The 
results exemplify a good match between the final measurement model and the 
survey data. The final measurement model is therefore suitable to proceed for 
the hypothesis testing.  
 
Logistic regression analysis is conducted for testing the hypotheses based on the 
validated conceptual model. Four statistical tests as are conducted for 
examining the hypothesis, including (a) χ2 test for the change in -2LL value 
from the base model, (b) Hosmer and Lemeshow test of model fit and the 
explanation power, (c) classification ability test and (d) Wald statistic 
estimation. The results pinpoint the critical determinants for adopting the e-
Market in SMEs including perceived direct benefit, perceived trust, top 
management support, and external. Perceived indirect benefit, size and 
organization readiness on the other hand, are insignificant for the adoption of 
e-Market in SMEs. 
 
An alternative model is proposed for exploring the inter-relationship of the 
determinants and the adoption of e-Market due to contrasting results from the 
existing research. Top management support serves as the mediators between 
perceived direct benefit, perceived indirect benefit, perceived trust and 
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organization readiness and the adoption of e-Market, which are in turn 
influenced by external pressure. The findings support the significant indirect 
influence from perceived indirect benefit and organization readiness on the 
adoption of e-Market via top management support.  
 
The alternative model is validated and refined with the use of the extensive 
literature review and the interview. The determinants in the alternative model 
are classified into four groups routed in the prominent technology adoption 
theories including DOI, TRA, TAM and CTT for discussion. The literature 
review provides the underlying theoretical support for the alternative model. 
The findings of the interviews further enrich the understanding of the inter-
relationships among the determinants in the conceptual model, and facilitate 
the explanation of how individual factors in the model influence the adoption of 
e-Market directly or indirectly. The results of the interview analysis confirms 
the perceived direct benefit, perceived trust and external pressure as the critical 
determinants for affecting the decision of the top management in the adoption 
of e-Market in Australian SMEs. 
 
Overall, the results indicate that the perceived direct benefit, top management 
support, external pressure and perceived trust are critical determinants for the 
adoption of e-Market in Australian SMEs. The perceived indirect benefit and 
the organization readiness show less direct influence in adopting e-Market. 
They demonstrate a positive influence on the adoption of e-Market by affecting 
the top management support. The size of SME emerges is an insignificant factor 
in the adoption of e-Market in Australian SMEs. 
 Chapter 7  
A Hybrid Approach for E-Market Evaluation 
and Selection 
7.1 Introduction 
E-Market has experienced a dramatic increase in the past decades (Hopkins and 
Kehoe, 2007; Ho, 2010). A simple online search shows that there are over 90 
million active e-Market in the world with the increase of around 77 thousand 
new e-Market everyday (Domain tools, 2010), targeting more than 1.9 billion 
people across different industries and geographical regions (Internet World 
Stats, 2010). The diverse e-Market available with specific characteristics and 
market focus create difficulties for SMEs in their selection of the most 
appropriate e-Market for electronic business. The “dot.com” crash further 
makes SMEs more cautious in the adoption and selection of an e-Market while 
pursuing their electronic business. A large number of e-Market, such as 
Chemdex and Adauction, went out of business, others including e-Steel and 
Covisint, changed their business model from e-Market operators to technology 
service providers (Zhao et al., 2009). On the other hand, hundreds of e-Market, 
such as World Wide Retail Exchange and SciQuest have successfully survived 
and thrived from the “dot.com” crash.  
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SMEs are a distinct group of organizations with specific characteristics in the 
adoption of technology, featured by (a) lack of technical expertise (Barry and 
Milner, 2002), (b) inadequacy of capital (MacGregor and Vrazalic, 2005), (c) 
inappropriate organizational planning (Miller and Besser, 2007), and (d) 
dependence on business partners, as discussed in Chapter 2. As a consequence, 
the development of a tailored approach in assisting SMEs with their evaluation 
and selection of an appropriate e-Market for conducting electronic business 
with a proper consideration of the characteristics of SMEs in the adoption of e-
Market is highly desirable (Standing et al., 2010; Ho, 2010).  
 
This Chapter aims at proposing a hybrid approach for effectively assisting SMEs 
in evaluating and selecting the most appropriate e-Market for electronic 
business. To achieve the objective of this Chapter, the content is organized in 
four sections. Section 7.2 presents a review of the e-Market evaluation and 
selection studies for paving the way of the development of a hybrid approach for 
solving the e-Market evaluation and selection problem in SMEs. Section 7.3 
discusses the hybrid approach in detail, followed by the illustration of an 
example in Section 7.4 for demonstrating the applicability of the hybrid 
approach. Section 7.5 concludes the Chapter with concluding remarks. 
7.2 E-Market Evaluation and Selection Studies 
Several approaches are developed for effectively solving the e-Market evaluation 
and selection problems (Stockdale and Standing, 2002; Buyukozkan, 2004; 
Sharifi et al., 2006; Hopkins and Kehoe, 2007; Das and Buddress, 2007; Ho, 
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2010). Stockdale and Standing (2002), for example, present a content analysis 
based approach for the evaluation and selection of e-Market. This study 
approaches the e-Market evaluation and selection in regards to the internal 
strength of an organization, business drivers of e-Market, and e-Market success 
facilitators. The proposed approach is useful to support the decision making of 
an organization in seeking to adopt an e-Market for electronic business. 
 
Buyukozkan (2004) develops an index-oriented approach for determining the 
overall performance of individual e-Market with the use of the fuzzy analytic 
hierarchical process and fuzzy Delphi technique. This approach is capable of 
dealing with the subjectiveness and imprecision involved in the decision making 
process in the evaluation and selection of e-Market. The evaluation and 
selection criteria in the model include the e-Market objective performance, the 
e-Market economic value, the electronic transformation level of the processes, 
and the electronic transformation level of the industry. The applicability of this 
index-oriented approach is demonstrated in a real life organization. 
 
Sharifi et al. (2006) propose a strategic framework for classifying and selecting 
e-Market for organizations. This study adopts the demand network alignment 
model as a reference model in setting up the classification model for the 
selection of e-Market. The key e-Market classification criteria include the nature 
of the products or services to be traded, the ownership of the e-Market, and the 
level of functionality exhibited by the trading exchange. The applicability of this 
classification model is demonstrated in 2 organizations in successfully selecting 
the e-Market for addressing the business plan of organizations. 
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Hopkins and Kehoe (2007) present a matrix-based approach for facilitating the 
evaluation and selection of e-Market while considering the specific 
requirements of customers. This study evaluates the performance of individual 
e-Market with the consideration of different membership schemes, service 
ranges, functionality types, product ranges, and technology platforms in 
existence. This matrix-based approach is beneficial to both e-Market providers 
for designing an e-Market to meet specific customer requirements, and 
organizations for selecting an e-Market for electronic business. 
 
Das and Buddress (2007) propose a statistical approach for identifying and 
assessing the critical criteria for the evaluation and selection of e-Market. The 
evaluation criteria are classified as tangible criteria and intangible criteria based 
on the resource-based view of the organization. The subsequent statistical test 
on the data collected from 103 organizations suggests that organizations 
prioritize intangible evaluation criteria over tangible criteria in the evaluation 
and selection of e-Market. The findings of this study can be used in structuring 
and evaluating e-Market for achieving project satisfaction. 
 
Deng and Molla (2008) develop a multi-criteria analysis approach for 
evaluating and selecting e-Market for conducting organizational electronic 
business. This study selects the evaluation criteria based on e-Market 
performance, economical value, market process capability and industry 
electronic business maturity. The proposed approach is effective in handling the 
subjectiveness and imprecision of the human decision making process in the 
evaluation and selection of e-Market. 
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Existing approaches, however, are not totally satisfactory due to various 
shortcomings including (a) biased results that are heavily dependent on the 
perception of researchers and instrument respondents, (b) ignorance of the 
financial information of individual e-Market such as cost and revenue in the 
evaluation model, (c) failure in assessing the relative performance of individual 
e-Market, (d) inadequacy of handling the subjectiveness and imprecision in the 
evaluation process, and (e) the computational effort required. Furthermore, 
these approaches have not specifically addressed the nature of individual e-
Market and the characteristics of individual organizations. SMEs featured by 
the unique characteristics have different requirements and preferences in their 
adoption of latest technologies (Tetteh and Burn, 2001; Duan et al., 2010a; 
2011). To facilitate the evaluation and selection of the most appropriate e-
Market for electronic business in SMEs, the development of effective 
approaches capable of addressing above shortcomings is timely and desirable. 
7.3 A Hybrid Approach for E-Market Evaluation 
and Selection 
The evaluation and selection of the most appropriate e-Market for electronic 
business in SMEs is complex and multi-dimensional (Duan et al., 2011). The 
process of making the evaluation and selection requires the decision maker to 
simultaneously consider both the nature of individual e-Market available and 
the specific characteristics of the SME involved. The nature of individual e-
Market can often be described from various perspectives such as the e-Market 
orientation, e-Market competency, and e-Market attractiveness (Buyukozkam, 
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2004; Standing and Lin, 2007; Ravichandran et al., 2007). The characteristics 
of individual SMEs are usually reflected with respect to its financial and 
technological readiness for e-Market adoption, its perceived benefit of e-Market, 
and the support from the top management in e-Market adoption (Stockdale and 
Standing, 2002; Daniel et al., 2004; Duan et al., 2011). Moreover, 
subjectiveness and imprecision are always present in e-Market evaluation and 
selection due to the presence of (a) incomplete information, (b) abundant 
information, (c) conflicting evidence, (d) ambiguous information, and (e) 
subjective information (Chen et al., 1992; Yeh et al., 2000). To effectively solve 
the e-Market evaluation and selection problem in SMEs, a hybrid approach 
consisting of two phases is proposed. Figure 7.1 shows the hybrid approach. 
 
In the first phase, a DEA-based evaluation model is formulated for facilitating 
the identification of the relative efficient e-Market among a number of available 
e-Market with the use of multiple selected inputs and outputs. In the second 
phase, a multi-criteria analysis approach by extending the technique for order 
preference by similarity to ideal solution (TOPSIS) is proposed for effectively 
evaluating and selecting the most appropriate e-Market for SMEs among the 
identified efficient e-Market. The process of evaluating and selecting e-Market 
using TOPSIS involves (a) assessing the performance of individual efficient e-
Market with respect to specific criteria or their associated sub-criteria, (b) 
determining the relative importance of the evaluation criteria and their 
associated sub-criteria, and (c) aggregating the assessments together for 
determining the overall performance of individual e-Market across all the 
selection criteria and their associated sub-criteria on which the selection 
decision can be made. 
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To adequately model the subjectiveness and imprecision in the e-Market 
evaluation and selection process, linguistic variables approximated by 
triangular fuzzy numbers are used for representing the decision maker’s 
subjective assessments of the criteria weightings and alternative performance 
ratings. The geometric center based defuzzification method is used for 
transforming the weighting fuzzy performance matrix into the crisp 
performance matrix on which TOPSIS is applied for calculating the overall 
performance of individual e-Market across all the selection criteria and their 
associated sub-criteria.  
 
Figure 7.1 An Overview of the Hybrid Approach for E-Market Evaluation and 
Selection 
 
DEA-based evaluation 
TOPSIS-based selection 
Available e-Market 
 
Evaluation criteria  
Fuzzy logic  
Evaluation 
Selection 
Efficient e-Market 
Rankings of 
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7.3.1 A DEA-Based Evaluation Approach 
DEA is a mathematical approach for measuring the relative efficiency of a set of 
comparable business units, known as the decision making unit (DMU), with 
respect to multiple inputs and outputs in a specific situation (Charnes et al., 
1978). The popularity of DEA is mainly due to its distinct advantages including 
(a) the capacity of simultaneously handling multiple inputs and outputs, (b) the 
ability to adapting to various scales for measuring inputs and outputs, (c) the 
lack of an explicitly specified mathematical function in the modeling process, 
and (d) the capacity of pinpointing the sources of inefficiency for individual 
organizations (Cook and Seiford, 2009). 
 
DEA assesses the relative efficiency of comparable DMUs as the ratio of the 
weighted outputs to the weighted inputs, where the model selects the most 
favorable weights for each DMU for automatically maximizing the efficiency 
score of the DMU while other DMUs do not produce a relative efficiency greater 
than one using the same weights (Charnes et al., 1978). The efficiency scores 
derived fall in the range from zero to one. DMUs are considered as efficient if 
their efficiency scores reach one. The DEA model is formulated as follows. 
 
Giving a set of n DMUs, the pth DMU (p = 1, 2, …, n) utilizes m inputs xip, (i = 1, 
2, …, m) to produce s outputs yrp, (r = 1, 2, …, s). ur (r = 1, 2, …, s) and vi (i = 1, 
2, …, m) are the weights to be applied to the rth output and ith input respectively. 
The efficiency study problem is formulated for finding out the optimal values of 
ur and vi so that the relative efficiency score Ep for DMUp is maximized, subject 
to the constraints that efficiency scores for other DMUs are less than or equal to 
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one using the same ur and vi. The efficiency score Ep for each DMU p is obtained 
by solving: 
∑
∑
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The DEA model originally proposed by Charnes et al. (1978) is known as the 
CCR model. It has two assumptions including the input-oriented assumption 
and the constant return-to-scale assumption. The input-oriented assumption 
states that DMUs strive to minimize the inputs under a certain amount of 
outputs. It is used in studying the performance of DMUs in the monopolist 
marketsin which the outputs are controllable (Barros and Alves, 2003). The 
constant return-to-scale assumption stipulates that DMUs are operating at an 
optimal scale (Charnes et al., 1978; Cook and Seiford, 2009) whose outputs 
change by the same proportion as the change of input.  
 
The constant return-to-scale assumption, however, cannot be satisfied in most 
cases (Banker et al., 1984; Cook and Seiford, 2009). To tackle this limitation in 
evaluating the efficiency of individual DMUs, the CCR model is extended, 
resulting in the development of several extended DEA models. Among the 
extensions, the BCC model (Banker et al., 1984) is the most representative one 
which is capable of accommodating the variable return-to-scale assumption. It 
allows the efficiency of a DMU to vary according to the scale of production.  
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In the evaluation of e-Market, the input-oriented assumption mentioned above 
in the CCR model (1) does not hold due to the fact that the outputs are outside 
the control of e-Market. On the contrary, an e-Market attempts to maximize the 
output within a fixed pool of inputs. This always happens in the competitive 
markets where DMUs aim to maximise their outputs subject to market demand 
(Barros and Alves, 2003). To accommodate this need, an output-oriented CCR 
model is presented as 
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The efficiency scores calculated in the CCR model (2) represent the overall 
efficiency of an e-Market (Charnes et al., 1978). The overall efficiency can be 
further decomposed into technical efficiency and scale efficiency (Banker et al., 
1984). The breakdown of overall efficiency provides insight into the main 
sources of inefficiencies in an e-Market. The technical efficiency measures the 
effectiveness with which a given set of inputs is used to produce the outputs 
without the consideration of production scale (Banker et al., 1984). The scale 
efficiency determines if the scale of production of an e-Market is optimal (Cook 
and Seiford, 2009). The technical efficiency of e-Market can be calculated by the 
output-oriented BCC model formulated as: 
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The overall efficiency (2) divided by the technical efficiency (3) is the scale 
efficiency (Banker et al., 1984). The pth e-Market is considered to be fully 
efficient when its overall efficiency score achieves one. The comparison of the 
scale efficiency score and the technical efficiency score sheds light on the main 
source of inefficiency of a DMU (Cooper et al., 2011). 
 
Inputs and Outputs 
The success of applying DEA for assessing the efficiency of DMUs relies on the 
appropriate selection of inputs and outputs for formulating specific 
performance evaluation models in a given situation (Cook and Seiford, 2009). A 
commonly accepted rationale for the selection is that the inputs and outputs 
selected must conform to the purpose of the evaluation (Barros and Alves, 2003) 
and there is a positive correlation between inputs and outputs (Kao, 2010). 
 
E-Market is a virtual marketplace that consumes labor and expenditures in 
order to achieve its objectives including obtaining revenue like the traditional 
markets and generating an impact on the Internet (Serrano-Cinca et al., 2005; 
Duan et al., 2010a). The typical inputs for the evaluation of traditional markets 
are the labour resources, like the number of employees (Keh and Chu, 2003; 
Barros and Alves, 2003; Yu and Ramanathan, 2009) and the non-labour 
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resources, like capital (Keh and Chu, 2003; Sellers-Rubio and Mas-Ruiz, 2006, 
Perrigot and Barros, 2008). E-Market differentiates itself with the traditional 
market only in its web presence. E-Market needs labor and non-labor resources 
as inputs in order to gain the outputs. Along the line with the evaluation of 
traditional markets, the number of employees and capital are selected as the 
inputs in the e-Market evaluation model. Capital here refers to the total assets 
used in running an e-Market including the current assets, fixed assets and 
intangible assets. 
 
The selection of outputs must comply with the objectives of the DMUs under 
evaluation (Barros and Alves, 2003). The objectives of running an e-Market are 
to (a) make profit and (b) generate an impact on the Internet for gaining the 
market share. The former objective is consistent with that of the traditional 
markets. As a consequence, the widely accepted financial measures including 
sales (Barros and Alves, 2003; Sellers-Rubio and Mas-Ruiz, 2006; Yu and 
Ramanathan, 2009) and profit (Sellers-Rubio and Mas-Ruiz, 2006; Perrigot 
and Barros, 2008) in the study of efficiency evaluation of traditional markets 
are considered in the e-Market efficiency evaluation model.  
 
To select the appropriate outputs for measuring the impact of an e-Market on 
the Internet, a comprehensive review of the performance measurement of 
websites is conducted. Several metrics exist for the performance evaluation of 
websites, such as the number of visitors, page hits, time spent and page depth 
(Phippen et al., 2004; Serrano-Cinca et al., 2005). Constrained by the 
availability of the empirical data, this study selects the average number of the 
monthly visitor of an e-Market as one of the outputs for reflecting the market 
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share of an e-Market on the Internet. The rationale behind this decision is that 
(a) only visitors can become customers (Phippen et al., 2004) and (b) it reflects 
the customer loyalty and customer satisfaction on the e-Market due to the 
reason that only the customers who are interested in or satisfied with the e-
Market would come back to visit the e-Market. 
 
Another indicator for reflecting the impact of an e-Market on the Internet is the 
page rank. Page rank is a link analysis algorithm used by the Google search 
engine for measuring the relative importance of a website (PageRank, 2010). It 
assigns a number ranging from 0 to 10 to each website for reflecting the 
importance of a website by considering more than 500 million variables and 2 
billion terms. The page rank is selected as an output in the e-Market 
performance evaluation model due to the fact that it is a comprehensive 
objective measurement of the influence of a website on the Internet (Brin and 
Page, 1998; Serrano-Cinca et al., 2010; Duan et al., 2010a). Table 7.1 presents a 
summary of inputs and outputs in the DEA-based evaluation model.  
Table 7.1 Inputs and Outputs for the DEA-Based Evaluation Model  
Inputs Outputs 
Employees 
Capital 
Sales 
Profit 
Page rank 
Visitors 
7.3.2 A TOPSIS-Based Selection Approach 
Multi-criteria analysis approaches are proven to be effective in tackling 
problems involving in evaluating and selecting alternatives from a finite 
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number of alternatives with respect to multiple, often conflicting criteria (Deng 
et al., 2000, Deng and Yeh, 2006). The multi-dimensional nature of the e-
Market evaluation and selection process, the presence of subjectiveness and 
imprecision in the human decision making process, and the need for the 
consideration of multiple features of SMEs in the adoption of e-Market justify 
the use of the multi-criteria analysis approaches for solving the e-Market 
evaluation and selection problems (Duan et al., 2011).  
 
TOPSIS is a popular multi-criteria analysis approach for solving various multi-
criteria analysis problems in different areas such as politics, economics, social 
and management science (Hwang and Yoon, 1981; Chen et al., 1992). The 
underlying rationale of TOPSIS is that the most preferred alternative should 
have the shortest distance from the positive ideal solution and at the same time 
have the longest distance from the negative ideal solution. The popularity of 
TOPSIS in addressing various practical problems is due to its simplicity and 
comprehensibility in concept and efficiency in calculation (Deng et al., 2000).  
 
A typical e-Market selection problem can be characterized by (a) the available e-
Market for evaluation and selection, denoted as alternatives Ai (i=1, 2, …, n) and 
(b) the multiple evaluation and selection criteria Cj (j = 1, 2, …, m) and their 
associated sub-criteria Cjk (k = 1, 2, …, pj). The e-Market evaluation and 
selection process involves in (a) assessing the performance ratings of each e-
Market with respect to the selection criteria and sub-criteria as xij (i = 1, 2, …, n, 
j = 1, 2, …, m), (b) determining the relative importance of the criteria  as criteria 
weights W = (w1, w2, ..., wj) and their associated sub-criteria as sub-criteria 
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weights Wj = (wj1, wj2, ..., wjk), and (c) aggregating the performance ratings and 
criteria weights for determining the overall performance of individual e-Market. 
 
To adequately model the subjectiveness and imprecision of the e-Market 
evaluation and selection process, linguistic variables approximated by 
triangular fuzzy numbers are used for representing the decision maker’s 
subjective assessments of the criteria weightings and alternative performance 
ratings. Triangular fuzzy numbers is usually denoted as (a, b, c) in which b is 
used to represent the most possible assessment value, and a and c are used to 
represent the lower and upper bounds used to reflect the fuzziness of the 
assessment (Chen et al., 1992; Deng and Yeh, 1997). Table 7.2 shows the 
approximate distribution of the linguistic variables Performance and 
Importance for measuring the alternative performance rating and criteria 
weightings respectively in the e-Market evaluation and selection process.  
Table 7.2 Linguistic Variables and Their Corresponding Triangular Fuzzy 
Numbers 
 
Using the linguistic variable Performance defined as in Table 7.2, the fuzzy 
decision matrix for the e-Market evaluation and selection problem can be 
determined as: 
Performance Importance 
Linguistic Variable Fuzzy Numbers Linguistic Variable Fuzzy Numbers 
Very Poor (VP) (0.0, 0.0, 0.3) Very Low (VL) (0.0, 0.0, 0.3) 
Poor (P) (0.1, 0.3, 0.5) Low (L) (0.1, 0.3, 0.5) 
Fair (F) (0.3, 0.5, 0.7) Medium (M) (0.3, 0.5, 0.7) 
Good (G) (0.5, 0.7, 0.9) High (H) (0.5, 0.7, 0.9) 
Very Good (VG) (0.7, 1.0, 1.0) Very High (VH) (0.7, 1.0, 1.0) 
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Where xij represents the decision maker’s assessment of the performance rating 
of alternative Ai (i=1, 2, …, n) with respect to criteria Cj (j = 1, 2, …, m),  which is 
to be given by the decision maker using linguistic variables or aggregated from a 
lower-level decision matrix for its associated sub-criteria. 
 
If sub-criteria Cjk (k = 1, 2, …, pj) exist for Cj, a lower-level fuzzy decision matrix 
can be determined in (2), where yjk is the decision maker’s assessment of the 
performance rating of alternative Ai (i=1, 2, …, n) with respect to sub-criteria Cjk 
(k = 1, 2, …, pj) of the criteria Cj (j = 1, 2, …, m). 
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The weighting vectors for the evaluation criteria Cj (j = 1, 2, …, m) and sub-
criteria Cjk (k = 1, 2, …, pj) can then be given in (3) and (4) by the decision maker 
using the linguistic variable Importance defined in Table 7.2.  
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W = (w1, w2, ..., wj)        (6) 
Wj = (wj1, wj2, ..., wjk)     (7) 
 
With the formulation of the lower-level fuzzy decision matrix for criteria Cj (j = 
1, 2, …, m) in (2), and the weight vector in (4) for its associated sub-criteria Cjk 
(k = 1, 2, …, pj), the decision vector (x1j,  x2j, …, xnj) across all the alternatives 
with respect to criteria Cj (j = 1, 2, …, m) in (1) can be determined by 
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With the e-Market selection and evaluation problem described as above, the 
overall objective for solving the e-Market evaluation and selection problem is to 
rank all the alternative e-Market by giving each of them an overall performance 
rating with respect to all criteria and their associated sub-criteria. The process 
of determining the overall performance of each alternative e-Market across all 
the selection criteria and their associated sub-criteria starts with calculating the 
overall weighted performance matrix of all the alternatives with respect to 
multiple evaluation and selection criteria by multiplying the criteria weights wj 
and the alternative performance rating xij, shown as follows: 
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To avoid the complex and unreliable process of comparing fuzzy utilities in 
fuzzy multi-criteria analysis (Yeh and Deng, 2004), the defuzzification method 
determined by (7) based on geometric centre of a fuzzy number, is applied to 
the weighted fuzzy performance matrix in (6) (Chen et al., 1992).  
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Where Sij is the support of fuzzy number wjxij in (6). For a triangular fuzzy 
number (a, b, c), (7) is simplified as (8) 
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A weighted performance matrix in a crisp value format can then be obtained as 
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To rank the alternatives based on (9), the TOPSIS method is applied. To 
facilitate the use of the TOPSIS method, the concept of the positive-ideal and 
the negative-ideal solution is adopted. The positive-ideal solution A+ and the 
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negative-ideal solution A-, representing the best possible and the worst possible 
results among the alternatives across all criteria respectively, is determined by 
 
A+ = ( r1+, r2+, ..., rm+ ), A- = ( r1-, r2-, ..., rm- )  (13) 
Where 
 
rj+ = max ( r1j,  r2j, ..., rnj ), rj- = min ( r1j,  r2j, ..., rnj )  (14) 
 
From (10) to (11), the distance between alternative Ai and the positive-ideal 
solution and between alternative Ai and the negative-ideal solution can be 
calculated respectively by 
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A preferred alternative should have the shortest distance from the positive ideal 
solution and the longest distance from the negative ideal solution. As a result, 
an overall performance index for alternative Ai across all criteria can be 
determined by 
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The larger the performance index, the more preferred the alternative. 
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E-Market Selection Criteria and Sub-Criteria 
There are many studies on the e-Market evaluation and selection with respect to 
the characteristics of individual e-Market and the nature of the SMEs. Table 7.3 
provides a summary of recent studies on the adoption of e-Market in SMEs with 
their respective selection criteria. Stockdale and Standing (2002), for example, 
approach the e-Market evaluation and selection in regard to the internal 
strength of an organization, business drivers of e-Market, and e-Market success 
facilitators. Buyukozkan (2004) investigates the success of an e-Market based 
on e-Market objective performance, economic value, electronic transformation 
level of the processes, and the electronic transformation level of the industry. 
Sharifi et al. (2006) study the e-Market evaluation and selection based on the 
ownership, products and services, and functionality of individual e-Market.  
Table 7.3 A Summary of E-Market Selection Criteria 
Criteria Source 
Market orientation Buyukozkam (2004), Sharifi et al. (2006) 
Market ownership Stockdale and Standing (2002),Sharifi et al. (2006) 
Market functionality Sharifi et al. (2006) 
Market accessibility 
Stockdale and Standing (2002), Buyukozkam (2004), 
Sharifi et al. (2006) 
Market attractiveness  
Stockdale and Standing (2002), Buyukozkam (2004), 
Sharifi et al. (2006) 
Volume and liquidity Buyukozkam (2004), Hopkins and Kehoe (2007) 
Revenue model 
Stockdale and Standing (2002), Buyukozkam (2004), 
Sun and Lin (2009) 
Technology competency 
Stockdale and Standing (2002), Buyukozkam (2004), 
Hopkins and Kehoe (2007), Sun and Lin (2009) 
Industrial characteristics Stockdale and Standing (2002), Buyukozkam (2004)  
Company motivation Stockdale and Standing (2002), Buyukozkam (2004)  
Company readiness Stockdale and Standing (2002), Buyukozkam (2004)  
 
An analysis of the specific characteristics of SMEs and the nature of e-Market 
leads to the determination of the selection criteria and their associated sub-
criteria in the adoption of e-Market in electronic business. Four main criteria 
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are identified including (a) the e-Market Capability (b) the e-Market 
Attractiveness (c) the SME’s Capability, and (d) the Electronic Business 
Environment for the evaluation and selection of e-Market (Duan et al., 2011). 
Figure 7.2 shows the hierarchical structure of the e-Market evaluation and 
selection problem in SMEs.  
 
The e-Market capability of an e-Market describes the capacity of individual e-
Market based on the deployment of their resources and functionalities for 
fulfilling the need of individual SMEs in electronic business (Milliou and 
Petrakis, 2004). The success of an e-Market depends on its capability in 
providing individual organizations with what the organization intends to obtain 
from participating in the e-Market. The e-Market capability can be measured by 
three sub-criteria including the market orientation, the market revenue model 
and the technological competency. 
 
The market orientation of an e-Market refers to the specific buyer and seller 
segments that the e-Market aims to serve (Ravichandran et al., 2007). Without 
a clear focus, the e-Market is in the position of selling everything to everyone, 
which in turn means selling nothing to anybody (Brunn et al., 2002). To set a 
market orientation enables e-Market to dominate its target market segment 
quickly. It also facilitates e-Market to tailor its business model to match the 
target organizations’ characteristics (Milliou and Petrakis, 2004). 
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Figure 7.2 An Overview of Criteria and Sub-Criteria for E-Market Evaluation and Selection  
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The revenue model of an e-Market determines how an e-Market charges the 
customer on the service it provides. There are various ways in existing e-Market 
for charging their services such as transaction related fees, membership fees, 
value-add service fees and advertising fees. A well designed revenue model of an 
e-Market helps individual SMEs attract more customers, leading to better 
performance of the organization in electronic business. 
 
The technological competency of an e-Market concerns about the design of the 
technological platform in the e-Market. The technological platform should be 
able to support the development of advanced market-making tools, integrated 
procurement tools and advanced collaboration tools for e-Market. It should be 
robust, reliable, flexible, and easy to use in general to keep the competency of e-
Market (Stockdale and Standing, 2002). 
 
The e-Market attractiveness refers to the power of presented services, created 
values and their relationships (Buyukozkam, 2004; Standing and Lin, 2007). 
Without an apparent difference between the supplied values of two e-Market, 
the customer can easily switch them. The e-Market attractiveness is determined 
by market accessibility, market liquidity, and relationship management. 
 
The market accessibility is related to industry knowledge, market expertise and 
right product or service determination especially in the right time to create a 
powerful value proposition towards its target market (Kalakota and Robinson, 
2001; Buyukozkam, 2004). Continuously increasing product complexity makes 
market knowledge and product expertise the critical elements of a winning 
strategy in many industries. The wishes and needs of the customers of an e-
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Market can be changed according to the time, region and sector. As a result, the 
products and services should be more effective, more developed and more 
specialized. To ensure a long-term viability, some unique supplying authentic 
services such as industry know-how, e-commerce know-how and conceptual 
know-how that cannot be easily reproduced are highly needed. 
 
The market liquidity of an e-Market refers to the volume of transaction 
conducted. The higher volume of the transaction conducted in an e-Market, the 
more likely an organization in e-Market would survive (Brunn et al, 2002). 
Liquidity is a critical driver of the e-Market business model. In a centralized e-
Market, an organization is more likely to adopt the e-Market if more 
satisfactory transactions exist in that e-Market. Therefore, market liquidity in 
terms of both transaction volume and information sharing are desirable in 
order for the e-Market to be attractive to its customers. 
 
The relationship management relates to the trust and privacy issues in an e-
Market (Standing and Lin, 2007). The more trust SMEs have on an e-Market, 
the more likely they would select the particular e-Market for their electronic 
business. To reinforce SMEs’ trust on e-Market, a range of initiatives such as 
unbiased product information provided from third parties, links from other 
trusted sites, and online community allowing interaction and sharing of positive 
references can be conducted by e-Market.   
 
The SMEs’ capability in adopting an e-Market can be determined by the 
perceived benefit, the SME readiness and the top management support. The 
benefits perceived by the top management in an organization greatly affect the 
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decision of adopting the technology (Rogers, 2003). In e-Market adoption, 
SMEs adopt an e-Market for electronic business based on their perceived level 
of benefit that an e-Market can provide, such as the direct benefits of accessing 
to a larger number of suppliers or customers, increasing price transparency, and 
saving operation costs or the indirect benefit associated with improving the 
company’s image, increasing operational efficiency, and improving trading 
partner relationships (Daniel et al., 2004; Standing and Lin, 2007). 
 
The readiness of SMEs in adopting e-Market refers to the level of financial 
resources and technological resources available in the organization to support 
the adoption of an e-Market (Stockdale and Standing, 2002). The selection of 
an appropriate e-Market requires considering both financial readiness and 
technological readiness. For example, SMEs with lower level of available 
financial resource in adopting a global e-Market should consider the benefits of 
selecting a local e-Market with lower charge. In terms of the technological 
readiness for adopting an e-Market, SMEs must consider the compatibility of its 
existing IS infrastructures with the complexity of the technological platform in 
an e-Market to maximize the potential benefits of adopting the e-Market.   
 
The top management support concerns about creating a supportive climate to 
facilitate the adoption of e-Market in SMEs (Delone, 1988). It ensures the 
limited resources and technical expertise to be allocated to support the essential 
needs of an e-Market. An SME that is likely to select an e-Market will most 
often have the top management who has a positive attitude towards the 
adoption of an e-Market (Daniel et al., 2004). 
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An electronic business environment is related to the circumstance in which 
SMEs conduct their electronic business (Tornatzky and Fleischer, 1990). It can 
influence the degree to which SMEs see the need to adopt the specific 
technology for its electronic business. The environment that facilitates SMEs’ 
adoption of an e-Market includes the support of the government and the 
pressure that the trading partners have placed on individual SMEs. 
 
The support of the government is reflected by the development of appropriate 
policies and strategies for improving the business environment in assisting 
SMEs with adoption of the latest technology for their electronic business 
(Stockdale and Standing, 2002). Such support directly affects the e-Market 
adoption and selection decision in SMEs through directives and regulations, or 
by providing subsidies and incentives which are common practices nowadays. 
 
The pressure imposed by trading partners is another facilitator for SMEs in 
adopting a specific e-Market for electronic business. SMEs by the nature have 
little control over the environment. They are more vulnerable to the pressure 
from trading partners since they are more likely to be economically dependent 
on the larger trading partners for their survival (MacGregor and Vrazalic, 2005).   
 
To effectively evaluate and select the most appropriate e-Market from available 
e-Market in a given situation in SMEs for electronic business, the decision 
maker in SMEs needs to simultaneously consider the multiple and usually 
conflicting selection criteria as discussed above. Subjective and imprecise 
assessments are present in determining the relative importance of selection 
criteria and their associated sub-criteria and assessing the performance of 
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individual e-Market with respect to a specific criterion or sub-criterion. To 
facilitate SMEs’ evaluation and selection of the most appropriate e-Market in 
electronic business, the development of a simple and effective approach capable 
of addressing the above issues is obviously desirable. 
7.4 An Example  
This section demonstrates the applicability of the proposed hybrid approach in 
effectively solving the e-Market evaluation and selection problem in SMEs with 
the use of 26 e-Market. The performance of e-Market is investigated with 
respect to their respective overall efficiency, technical efficiency and scale 
efficiency in the DEA-based evaluation model, leading to the identification of 6 
fully efficient e-Market. Based on the identified efficient e-Market, TOPSIS-
based selection model is formulated for determining the overall performance of 
individual e-Market across all the selection criteria considering both SMEs 
characteristics and the nature of individual e-Market. Fuzzy logic is employed 
for effectively handling the subjective assessments of the decision maker in the 
e-Market evaluation and selection process. 
 
The e-Market selected as an example in the DEA-based evaluation model 
conforms to three criteria. First, the e-Market should differentiate itself from 
other Internet-based companies such as any company website or search engine 
by generating the revenue through the online sales. Second, the financial 
information of the e-Market in year 2009 should be available from www.sec.gov, 
finance.yahoo.com or money.msn.com. Third, the number of monthly visitors 
S.X. Duan 2012 
 
188 | P a g e  
 
and the page rank should be available from trafficestimate.com and 
prchecker.com respectively. As a result, 38 e-Market are selected out of the 465 
dot.com companies whose financial information is available. 12 e-Market do not 
have the information of monthly visitors, and thus excluded from the sample, 
resulted in the 26 e-Market with all the required inputs and outputs 
information available. 
 
A rule of thumb for selecting an appropriate sample size for DEA analysis is to 
ensure that it is at least three times larger than the total number of inputs and 
outputs so that the efficient DMU can be effectively discriminated from the 
inefficient ones (Banker et al., 1989). The number of e-Market selected are 
greater than the three times of the total number of inputs and outputs 26 > 3 × 
(2 + 4) = 18. The size of the samples is thus appropriate in providing the 
meaningful DEA analysis results. Table 7.4 presents the descriptive statistics of 
outputs and inputs for the twenty-six e-Market.  
 
Table 7.4 Descriptive Statistics of Inputs and Outputs  
Variables Units Minimum Maximum Mean Std. deviation 
Outputs 
Sales (’000) Dollar 2,114 52,902,000 4,832,455 11,932,970 
Profit (’000) Dollar 1,328 11,347,000 1,552,889 3,035,382 
Page rank Number 4 9 7 1 
Visitors Number 4,300 472,585,000 42,519,165 111,904,161 
Inputs 
Employees Number 12 94,300 8,329 19,267 
Capital (’000) Dollar 961 65,730,000 5,717,120 14,399,321 
 
To assess the relationship between inputs and outputs before proceeding to the 
DEA-based evaluation model, the Pearson’s correlation test (Hair et al., 2010) is 
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conducted in the 26 e-Market. The prerequisite condition of the DEA model is 
that outputs must have a positive correlation with inputs (Kao, 2010). Table 7.5 
shows the result of the correlation test. All the outputs demonstrate positive and 
significant correlations with the inputs. They are therefore appropriate to be 
included in the e-Market performance evaluation model. 
Table 7.5 Correlation Coefficients between Inputs and Outputs 
Inputs 
Outputs 
Sales Profit Page rank Visitors 
Employees 0.966 *** 0.802 *** 0.460 *** 0.258 * 
Capital 0.766 *** 0.951 *** 0.342 * 0.221 * 
***p≤0.001, **p≤0.01, *p≤0.05. 
 
Table 7.6 presents efficiency scores of the e-Market based on the CCR model 
and the BCC model respectively. The CCR model measures the overall 
operations efficiency of an e-Market, while the BCC model computes only the 
technical efficiency of an e-Market. 26 e-Market under evaluation, denoted as Ai 
(i= 1, 2, …, 26) are ranked from the most efficient to the least in Table 7.6. The 
average efficiency scores of the e-Market in terms of overall efficiency, technical 
efficiency and scale efficiency are 0.71, 0.94 and 0.76 respectively. This 
indicates that the e-Market only achieve 71% efficiency. They could have 
obtained 29% more outputs using the same amount of inputs. The higher value 
in the technical efficiency score than the scale efficiency score suggests that the 
main source of the inefficiency of these e-Market is due to the scale of 
production (Cooper et al., 2011). Inefficient e-Market need either increase or 
decrease their production scale in order to boost the overall efficiency.  
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Table 7.6 DEA Efficiency Scores for 26 E-Market, 2009 
E-Market CCR efficiency BCC efficiency 
Scale 
efficiency 
Return-to-
scale 
A1 1.00 1.00 1.00 Constant 
A2 1.00 1.00 1.00 Constant 
A3 1.00 1.00 1.00 Constant 
A4 1.00 1.00 1.00 Constant 
A5 1.00 1.00 1.00 Constant 
A6 1.00 1.00 1.00 Constant 
A7 0.97 1.00 0.97 Decreasing 
A8 0.85 1.00 0.85 Decreasing 
A9 0.82 1.00 0.82 Decreasing 
A10 0.75 1.00 0.75 Decreasing 
A11 0.67 1.00 0.67 Decreasing 
A12 0.56 1.00 0.56 Decreasing 
A13 0.42 1.00 0.42 Decreasing 
A14 0.45 0.95 0.48 Increasing 
A15 0.81 0.93 0.87 Increasing 
A16 0.47 0.92 0.51 Increasing 
A17 0.34 0.91 0.37 Increasing 
A18 0.58 0.90 0.65 Increasing 
A19 0.90 0.90 1.00 Constant 
A20 0.57 0.88 0.65 Increasing 
A21 0.34 0.86 0.40 Increasing 
A22 0.66 0.85 0.77 Increasing 
A23 0.85 0.85 1.00 Constant 
A24 0.56 0.84 0.67 Increasing 
A25 0.64 0.84 0.76 Increasing 
A26 0.36 0.70 0.52 Increasing 
 
6 e-Market from A1 to A6 are fully efficient with efficiency score 1. It indicates 
that they are in an optimal status in utilizing their resources for producing 
outcomes. They are the potential suitable alternatives for SMEs to choose for 
conducting electronic business, therefore proceeding to the TOPSIS-based 
selection model.  
 
To start with the e-Market selection process, the performance of each e-Market 
with respect to the evaluation and selection sub-criteria of each criterion is 
determined by making the subjective assessment using the linguistic variables 
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as presented in Table 7.7. Table 7.7 to Table 7.10 show the assessment results of 
6 alternative e-Market with respect to each criterion. 
 
Table 7.7 Assessment Results for the E-Market Capability Criterion 
C1 A1 A2 A3 A4 A5 A6 
C11 VG F P F P VG 
C12 P G VG P F P 
C13 F VG P P VG F 
 
Table 7.8 Assessment Results for the E-Market Attractiveness Criterion 
C2 A1 A2 A3 A4 A5 A6 
C21 F G G G VG F 
C22 VG F F F P P 
C23 G G P VG P F 
 
Table 7.9 Assessment Results for the SME Capability Criterion 
C3 A1 A2 A3 A4 A5 A6 
C31 G P G P VG G 
C32 G VP VG VG P G 
C33 P F G VG F P 
 
Table 7.10 Assessment Results for the Electronic Business Environment 
Criterion 
C4 A1 A2 A3 A4 A5 A6 
C41 G F VG G F P 
C42 P G P F P G 
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The relative importance of the e-Market evaluation criteria and its associated 
sub-criteria is determined by applying the linguistic variable Importance shown 
as in Table 7.2. Table 7.11 and Table 7.12 show the criteria and its associated 
sub-criteria weights for e-Market evaluation and selection problem respectively. 
Table 7.11 Criteria Weights for E-Market Evaluation and Selection 
Criteria Linguistic Weights Fuzzy Number 
C1 H (0.5, 0.7, 0.9) 
C2 L (0.1, 0.3, 0.5) 
C3 VH (0.7, 1.0, 1.0) 
C4 M (0.3, 0.5, 0.7) 
 
Table 7.12 Sub-Criteria Weights for E-Market Evaluation and Selection 
Sub-Criteria Linguistic Weights Fuzzy Number 
C11 VH (0.7, 1.0, 1.0) 
C12 H (0.5, 0.7, 0.9) 
C13 L (0.1, 0.3, 0.5) 
C21 H (0.5, 0.7, 0.9) 
C22 M (0.3, 0.5, 0.7) 
C23 VH (0.7, 1.0, 1.0) 
C31 M (0.3, 0.5, 0.7) 
C32 VH (0.7, 1.0, 1.0) 
C33 H (0.5, 0.7, 0.9) 
C41 M (0.3, 0.5, 0.7) 
C42 H (0.5, 0.7, 0.9) 
 
To construct the fuzzy performance matrix for all the alternatives with respect 
to multiple evaluation and selection criteria as in (1), lower-level fuzzy 
performance matrix of all the alternatives with respect to sub-criteria of each 
criterion determined from Table 7.7 to Table 7.10 are aggregated with criterion 
weights in Table 7.11 using (5). Table 7.13 shows the aggregated fuzzy 
performance matrix of alternatives with respect to e-Market evaluation and 
selection criteria. 
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Table 7.13 Fuzzy Decision Matrix for E-Market Evaluation and Selection 
 
The overall weighted performance matrix of 6 alternatives with respect to e-
Market evaluation and selection criteria is then calculated using Table 7.13 and 
Table 7.11, based on (6). The fuzzy numbers in the overall weighted 
performance matrix are converted into comparable crisp numbers, following (8). 
Table 7.14 shows the weighted performance matrix in crisp numbers. 
Table 7.14 Weighted Performance Matrix in Crisp Numbers 
 C1 C2 C3 C4 
A1 0.61 0.33 0.68 0.41 
A2 0.65 0.32 0.38 0.50 
A3 0.54 0.25 0.90 0.45 
A4 0.44 0.35 0.86 0.48 
A5 0.51 0.25 0.62 0.42 
A6 0.61 0.24 0.54 0.44 
 
Following the approach illustrated in (9) to (13), an overall performance index 
for each e-Market across all criteria can be calculated shown as in Table 7.15.  
Table 7.15 Performance Index and Ranking for E-Market Evaluation and 
Selection 
E-Market 
Distance Performance Index 
Rank 
A+ A- Pi 
A1 0.24 0.36 0.60 3 
A2 0.53 0.25 0.32 6 
A3 0.16 0.54 0.78 1 
A4 0.22 0.50 0.69 2 
A5 0.34 0.25 0.43 4 
A6 0.38 0.25 0.39 5 
 C1 C2 C3 C4 
A1 (0.24, 0.68, 1.38) (0.27, 0.70, 1.49) (0.21, 0.57, 1.32) (0.13, 0.47, 1.35) 
A2 (0.22, 0.65, 1.55) (0.27, 0.65, 1.47) (0.07, 0.23, 0.85) (0.21, 0.62, 1.63) 
A3 (0.18, 0.55, 1.27) (0.16, 0.47, 1.20) (0.34, 0.84, 1.63) (0.16, 0.59, 1.44) 
A4 (0.11, 0.40, 1.08) (0.32, 0.79, 1.53) (0.33, 0.84, 1.50) (0.19, 0.58, 1.58) 
A5 (0.12, 0.48, 1.25) (0.17, 0.52, 1.17) (0.17, 0.52, 1.22) (0.21, 0.57, 1.32) 
A6 (0.24, 0.68, 1.38) (0.15, 0.45, 1.12) (0.09, 0.38, 1.18) (0.18, 0.53, 1.45) 
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It is clear that alternative A3 is the preferred choice as it has the highest 
performance index.  
7.5 Concluding Remarks 
This Chapter presents a hybrid approach for assisting SMEs in effectively 
evaluating and selecting the most appropriate e-Market in electronic business, 
thus provides answer to the third research question: How can individual e-
Market be evaluated and selected? The multi-dimensional nature of the process 
for evaluating and selecting the most appropriate e-Market in SMEs, the 
presence of subjectiveness and imprecision in the human decision making 
process, and the need in considering the unique characteristics of SMEs in the 
adoption of e-Market justify the use of the hybrid approach for solving the 
problem of the e-Market evaluation and selection in SMEs. 
 
Two phases are formulated in the hybrid approach. The first phase involves the 
development of DEA-based evaluation model for facilitating the identification 
of the relative efficient e-Market among a number of available e-Market with 
the use of multiple selected inputs and outputs. The second phase concerns with 
the formulation of the TOPSIS-based selection model for evaluating and 
selecting the most appropriate e-Market for SMEs among the identified efficient 
e-Market. The subjective assessments of the decision maker in the e-Market 
evaluation and selection process are represented by linguistic variables 
approximated by fuzzy numbers. The geometric centre based defuzzification 
method is used for transforming the weighting fuzzy performance matrix into 
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the crisp performance matrix on which TOPSIS is applied for determining the 
overall performance of individual e-Market across all the selection criteria and 
their associated sub-criteria.  
 
An example of evaluating and selecting the most appropriate e-Market from 26 
available e-Market for SMEs is presented that shows the applicability of the 
proposed hybrid approach in effectively solving the e-Market evaluation and 
selection problem in SMEs. 
 Chapter 8  
Conclusion 
8.1 Introduction 
This study aims to provide Australian SMEs with an integrated solution for 
their successful participation in e-Market in conducting electronic business. 
Specifically, it is designed to (a) investigate the emerging patterns of the 
adoption of e-Market in Australian SMEs, (b) identify the critical determinants 
for the adoption of e-Market, and (c) develop effective approaches for assisting 
SMEs with the evaluation and selection of specific e-Market for electronic 
business. To achieve these objectives, three research questions in this study are 
defined as follows: 
 
1. What is the current pattern of the e-Market adoption in Australian 
SMEs? 
2. What are the critical determinants for the adoption of e-Market in 
Australian SMEs? 
3. How can individual e-Market be effectively evaluated and selected? 
 
To adequately answer the research questions as above, this study adopts a two-
stage approach. In the first stage, a mixed-method approach is used for 
investigating the emerging patterns and the critical determinants for the 
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adoption of e-Market in Australian SMEs. Through using survey and interview, 
a proposed conceptual model is tested and validated for the adoption of e-
Market in Australian SMEs within the TOE framework using SEM and logistic 
regression analysis. In the second stage, an effective approach is developed by 
integrating DEA, multi-criteria analysis, and fuzzy logic for effectively assisting 
SMEs in their evaluation and selection of the most appropriate e-Market in 
electronic business.  
 
The objective of this Chapter is to discuss the research findings and their 
implications and to point out the limitations of this study and some suggestions 
for future research. To fulfil the objectives of this Chapter, the rest of the 
Chapter is organized into four sections. Section 8.2 presents the summary of the 
key findings of this study for effectively answering the respective research 
questions. Section 8.3 covers the contribution of this study, followed by the 
discussion of the limitations of this study and some suggestions for further 
research in Section 8.4. 
8.2 Summary of the Research Findings 
This study provides an integrated solution to Australian SMEs for their 
successful participation in e-Market for electronic business. The solution 
includes (a) the emerging patterns for the adoption of e-Market in Australian 
SMEs, (b) the critical determinants for adopting an e-Market, and (c) the 
effective approach for the evaluation and selection of the most appropriate e-
Market for electronic business.  
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8.2.1 Emerging Patterns for E-Market Adoption 
The current e-Market adoption rate in Australian SMEs is relatively low 
compared with the e-Market adoption rate in large organizations in Australia 
and with SMEs in other comparable developed countries. The dominant pattern 
of e-Market adoption in Australian SMEs focuses on the adoption of the private 
e-Market. This is problematic as SMEs lack of the financial resources, the 
specialization knowledge and skills, and the economy of scale (Bhagwat and 
Sharma, 2007). It explains why SMEs spending from their limited financial 
resources to build a private e-Market do not normally have the desired return 
on their investment. The adoption of a public e-Market, on the other hand, 
provides a viable solution to SMEs for conducting their electronic business. 
Australian government department, as a result, is advised to promote the 
adoption of the public e-Market in SMEs to fully integrate Australian SMEs into 
the emerging digital economy.  
 
The adoption of e-Market in Australian SMEs does not differ much in terms of 
sizes but in different industries. Industries with high information dependence 
and low information tacitness have a higher chance in adopting an e-Market for 
conducting electronic business. These industries include the Finance, Insurance 
and Real Estate industry, the Services industry and the Transportation, Electic, 
Gas and Sanitary Services industry. The promotion of the e-Market adoption in 
such industries by Australian government departments or e-Market operators 
are more likely to be succesuful as these industries receive more benefits from 
adopting an e-Market for electronic business than other industries.  
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Industries with either high information dependence and high information 
tacitness, or low information dependence and low information tacitness, on the 
other hand, are less likely to adopt an e-Market. Industries with high 
information dependence and high information tacitness include the 
Construction industry, the Mining industry and the Trading industry. The value 
added activities in these industries rely on a great deal of non-standardized 
information, such as the verbal negotiation with trading partners in business 
(Rosenzweig et al., 2011). E-Market, as a result, is less useful in transferring 
such information. Industries with low information dependence and low 
information tacitness include the Manufacturing industry. The main value 
added activities in this sector are material based so that the exchange of these 
activities is not easily conducted with the use of e-Market. E-Market is 
therefore, less useful as the tool in assisting the business.  
8.2.2 Critical Determinants for E-Market Adoption 
To investigate the critical determinants for adopting an e-Market in Australian 
SMEs, a survey targeting the top management in Australian SMEs is used for 
data collection. An initial conceptual model built in the TOE framework with 
hypothesized direct relationships between the factors and the adoption of e-
Market is tested and validated using SEM and logistic regression based on the 
survey data. A positive relationship between the perceived direct benefit, top 
management support, external pressure, perceived trust and the adoption of e-
Market is identified. Perceived indirect benefit and organization readiness, 
however, are found to be insignificant in relation to the adoption of e-Market. 
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An alternative model is proposed to explore the reasons of the insignificant 
relationships by considering the indirect influence of the factors on the 
adoption of e-Market. The alternative model is validated and explained by the 
in-depth interview, leading to the confirmation of the perceived direct benefit, 
perceived trust and external pressure as the critical determinants for affecting 
the top management’s decision in adopting an e-Market in Australian SMEs.  
 
The significance of perceived direct benefit to the adoption of e-Market suggests 
that e-Market is considered as a mean for gaining the immediate benefit such as 
increasing the operational efficiency, reaching larger number of customers, and 
saving cost by Australian SMEs. Compared with the insignificance of perceived 
indirect benefit to the adoption of e-Market, the implication is that SMEs is 
more concerned with the immediate short term benefit that e-Market can bring 
instead of the long term indirect benefits. This suggests the e-Market service 
providers place emphasis on broadcasting the direct benefits of e-Market to 
SMEs in promoting the adoption of e-Market in electronic business. 
 
The significance of top management support to the adoption of e-Market 
highlights the importance of efficient communication between Australian 
government departments or e-Market operators and the top management in 
SMEs for ensuring successful adoption of e-Market in SMEs. The significant 
influence of perceived indirect benefit and organization readiness to the 
adoption of e-Market via top management support further emphasize the 
criticality of top management support in the adoption of e-Market in Australian 
SMEs. More specifically, the significant impact from perceived indirect benefit 
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to top management support suggests that top management would grant more 
commitment and support in the adoption of e-Market once the indirect benefit 
of adopting an e-Market, such as improving operational efficiency and 
enhancing the competitive advantage of an organization (Stockdale and 
Standing 2004) is realized. The significant impact from organization readiness 
to top management support reveals that the sufficient organization readiness 
generates significant confidence on the top management that the organization 
has the ability to adopt the technology. Once such confidence has been 
generated, it leads to an actual decision of adopting e-Market, as indicated by 
the significant positive effect on the adoption of e-Market. 
 
The significance of external pressure to the adoption of e-Market reveals that 
Australian SMEs are more prone to adopt e-Market in order to maintain their 
competitive position and their relationship with trading partners. This suggests 
that e-Market service providers may consider give some free adoption offers 
and incentives to the influential parties for promoting the adoption of e-Market 
in SMEs. In addition, the assistance from government through the development 
of policies and programs for improving the economic environment and the 
growth prospect for SMEs also facilitate the adoption of e-Market. 
 
The significance of perceived trust to the adoption of e-Market suggest that to 
increase the adoption of e-Market, e-Market service providers should consider 
not only to promote the trust of SMEs in e-Market by enhancing the online 
transaction security control, such as including escrow services to control the 
payment process and credit card guarantee services to safeguard the 
S.X. Duan 2012 
 
202 | P a g e  
 
transaction, but also to boost the trustworthy between trading parties by 
providing accurate and reliable information to each other. 
8.2.3 An Effective Approach for E-Market Selection 
To assist Australian SMEs in effectively evaluating and selecting the most 
appropriate e-Market for their individual electronic business, a hybrid approach 
is developed by integrating DEA, multi-criteria analysis, and fuzzy logic, 
addressing both the nature of e-Market and the specific characteristics of SMEs. 
The multi-dimensional nature of the process for evaluating and selecting the 
most appropriate e-Market in SMEs, the presence of subjectiveness and 
imprecision in the human decision making process, and the need in considering 
the unique characteristics of SMEs in the adoption of e-Market justify the 
usefulness of the hybrid approach for solving the problem of the e-Market 
evaluation and selection in SMEs. 
 
Two phases are formulated in the hybrid approach. In the first phase, a DEA-
based evaluation model is formulated for facilitating the identification of the 
relative efficient e-Market among a number of available e-Market with the use 
of multiple selected inputs and outputs. In the second phase, a TOPSIS-based 
selection model is proposed for effectively evaluating and selecting the most 
appropriate e-Market for SMEs among the identified efficient e-Market. The 
process of evaluating and selecting e-Market using TOPSIS-based selection 
model involves (a) assessing the performance of individual efficient e-Market 
with respect to specific criteria or their associated sub-criteria, (b) determining 
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the relative importance of the evaluation criteria and their associated sub-
criteria, and (c) aggregating the assessments together for determining the 
overall performance of individual e-Market across all the selection criteria and 
their associated sub-criteria on which the selection decision can be made. To 
adequately model the subjectiveness and imprecision of the e-Market 
evaluation and selection process, linguistic variables approximated by 
triangular fuzzy numbers are used for representing the decision maker’s 
subjective assessments of the criteria weightings and alternative performance 
ratings. The geometric center based defuzzification method is used for 
transforming the weighting fuzzy performance matrix into the crisp 
performance matrix on which TOPSIS is applied for calculating the overall 
performance of individual e-Market across all the selection criteria and their 
associated sub-criteria.  
8.3 Research Contributions 
This study makes a major contribution to the e-Market research from both the 
theoretical and the practical perspectives. Theoretically this study contributes to 
the existing literature in the field of e-Market and technology adoption in SMEs 
by (a) extending the TOE framework to the study of e-Market adoption, (b) 
developing a validated conceptual model for investigating the critical 
determinants of adopting e-Market in Australian SMEs, and (c) providing SMEs 
with an effective approach for assisting SMEs in their evaluation and selection 
of the most appropriate e-Market for electronic business.  
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This study makes a significant contribution the existing research on extending 
the TOE framework to the study of e-Market adoption in SMEs. TOE is 
considered as a useful framework for investigating the adoption of various 
technologies such as Internet, EDI, enterprise systems, and electronic business. 
This study further demonstrates the applicability and usefulness of the TOE 
framework in examining the critical determinants in the adoption of e-Market 
in Australian SMEs with the empirical evidence. Specifically, the TOE 
framework adequately addresses the unique characteristics of SMEs in the 
adoption of technology. 
 
This study also makes a significant contribution to the existing research by 
developing a validated conceptual model for investigating the critical 
determinants of adopting e-Market in Australian SMEs. There is much research 
for investigating the adoption of e-Market in organizations. The existing 
research, however, does not have a general agreement on the conceptual model 
and critical determinants for the adoption of e-Markret in SMEs. Moreover, the 
research on the adoption of e-Market in Australian SMEs adopts a qualitative 
approach in providing an in-depth view of the adoption of e-Market. Such 
research may lack the generalizability of the research findings to the national-
wide SMEs in Australia. This study fills this gap by providing the empirical 
evidence for the study of e-Market adoption in Australian SMEs. Specifically, a 
conceptual model for investigating the adoption of e-Market in Australian SMEs 
is development and empirically validated. Such a conceptual model can also be 
used as a start point in studying the adoption of e-Market in SMEs of other 
comparable developed countries. 
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This study significantly contributes to the existing research on e-Market 
evaluation and selection by developing an effective approach for assisting SMEs 
in evaluating and selecting a most appropriate e-Market for electronic business. 
The proposed approach adequately tackles e-Market evaluation and selection 
problem by simultaneously considering both the nature of individual e-Market 
available and the specific characteristics of SMEs involved. Moreover, the 
subjectiveness and imprecision in the e-Market evaluation and selection process 
are also sufficiently handled in the approach. Such an effective hybrid approach 
is greatly useful in assisting SMEs with the e-Market evaluation and selection 
for electronic business. 
 
Practically, this study leads to several valuable findings to various stakeholders 
in using e-Market for conducting electronic business including government 
departments, SMEs and e-Market operators. Specifically those findings can (a) 
help government departments formulate and develop specific policies and 
strategies in electronic business for SMEs, (b) provide SMEs with useful 
information, guidelines and tools for assisting the development of doable 
strategies and policies for successfully participating in e-Market for electronic 
business, (c) offer e-Market operators useful information for the development of 
sustainable e-Market in an increasingly competitive online environment. 
 
The importance of this study to Australian government lies in its contribution 
towards the formulation and development of government policies and strategies 
in electronic business for SMEs. Both federal and state government have been 
continuously devising strategies and policies for encouraging and improving the 
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innovativeness of SMEs. As a result, any advance either in a better 
understanding of the adoption of e-Market for SMEs or through the 
development of effective approaches in assisting SMEs with the evaluation and 
selection of e-Market in electronic business is valuable.  
 
The significance of this study for SMEs lies in its contribution in offering SMEs 
useful information, guidelines and tools for assisting the development of doable 
strategies and policies for successfully participating in e-Market for electronic 
business. With a better understanding of the critical issues in the adoption of e-
Market, SMEs can more effectively manage their electronic business operations 
and further improve their productivity and efficiency through a better use of 
their available resources. By successfully selecting the most appropriate e-
Market for electronic business, SMEs can make full use of the benefits of e-
Market for competing with their larger counterparts. 
 
The importance of this study to e-Market operators lies in its promoting the e-
Market adoption in SMEs through offering e-Market operators useful 
information for the development of sustainable e-Market. The viability of an e-
Market depends highly on its ability to attract a sufficient number of 
participants (Grieger, 2003). As a result, any initiatives for promoting the e-
Market adoption in organizations, especially SMEs as the important 
contributors to the economy, are beneficial for the survival of the e-Market. 
Specific strategies can be developed with a more focused aim on (a) 
broadcasting the immediate direct benefits of an e-Market for electronic 
business to SMEs, (b) informing the top management in SMEs the potential 
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benefits of adopting an e-Market, (c) promoting the e-Market adoption in the 
influential trading parties by giving free offers or incentives, and (d) building 
effective mechanisms for enhancing the online transaction security control and 
trustworthy between trading parties for boosting SME’s trust in the e-Market.  
8.4 Limitations and Future Research 
There are certain limitations of this study. First, this study only investigates the 
determinants in the adoption of e-Market in Australian SMEs. To gain a holistic 
understanding of the adoption of e-Market in Australian SMEs, the impact of e-
Market on the performance of SMEs should be examined. Second, this study 
does not distinguish the adoption of e-Market between Australian metropolitan 
and rural areas. SMEs located in rural areas by the nature and location owns 
specific characteristics compared to the metropolitan SMEs (MacGregor and 
Vrazalic, 2005). The issues of their concern in the adoption of e-Market might 
be different from those located in metropolitan areas. The future research can 
address the above limitations by investigating the post adoption stage of e-
Market in SMEs as well as conducting a comparative study of the adoption of e-
Market between the metropolitan area and the regional area. 
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Appendices 
Appendix A: Invitation Letter for the Survey 
Participation 
 
 
 
 
Dear Sir or Madam, 
 
I sincerely write to invite you to participate in my research project on the 
investigation of the e-Market adoption for electronic busness in Australian 
small-and-medium sized enterprise (SMEs). I am a PhD student from the 
school of Business Informaiton Technology and Logistics, RMIT University. 
 
This research aims at investigating the current patterns of the e-Market 
adoption and the critical determiants for the adoption of e-Market in Australian 
SMEs. The main data collection method is a survey. Your participation in the 
survey will be highly appreciated as it significantly enriches the existing 
knowledge of the issues in the adoption of e-Market in Australian SMEs. Upon 
your request, a summarized report of my research findings will be sent to you. 
If you agree to participate in this research, please complete the enclosed survey 
and return it using the self-addressed and postage-paid envelope provided 
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herewith. Alternatively, you can go to complete the onling version of the survey 
in http:www.rmit.edu.au/businessitlogistics/eMarket-survey. It only takes you 
approximately 10 minutes to finish the survey. 
 
Your participation in this research is voluntary. You have the right to withdraw 
your participation at any time. Should you agree to participate, I can assure you 
that any data or information supplied will be treated in complete confidence. All 
information gathered during the course of this research will be securely stored 
for a period of 5 years in the School of Business Information Technology and 
Logistics, RMIT Universityand can only be accessed by the researchers. After 5 
years, it will be destroyed. 
 
This research project is subject to the Ethics policy of RMIT University. If you 
have any enquires at any time about the survey, you can contact myself, Xiaoxia 
Duan by email: xiaoxia.duan@rmit.edu.au, or directly contact the Secretary, 
Portfolio Human Research Ethics Sub-Committee, Business Portfolio, RMIT 
Universiy on telephone: (03) 9925 5594 or email: rdu@rmit.edu.au. 
 
Thank you very much for your support to my research project. 
 
Yours faithfully, 
Xiaoxia Duan 
School of Business Information Technology and Logistics 
RMIT University 
Tel: (03) 9925 5805 
Fax: (03) 9925 5850 
Email: xiaoxia.duan@rmit.edu.au 
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Appendix B: Survey Questionnaire 
E-Market Adoption in Australian SMEs for Electronic 
Business 
 
Thank you for your participation. This survey takes you no more 
than 10 minutes to complete. 
 
Electronic market (e-Market) is an internet-based information system that 
allows buyers and sellers to exchange goods, services or information online. It is 
often referred to as a website that allows companies to purchase and sell 
products and exchange services online. This survey aims to explore the current 
patterns and critical determinants for the adoption of e-Market in Australian 
SMEs. 
 
Section A: Demographics 
 
Please respond to the question by ticking the choice that best describes your 
company. 
 
1. Which industry group does your company belong to? 
 Mining 
 Construction 
 Information, Media and Communication 
 Manufacturing 
 Transportation, Electric, Gas and Sanitary Services 
 Trading 
 Finance, Insurance and Real Estate 
 Services 
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2. How many full time employees are there in your company? 
 1 – 5 
 6 – 20 
 21 – 50 
 51 – 100 
 101 – 200 
 > 200 
 
3. What is your position in your company? 
 Managing Director / Owner Manager / CEO 
 General Manager 
 Department Manager. Please indicate your department  ______  
 Others. Please indicate your department   ________________ 
 
4. What is your gender? 
 Male 
 Female 
 
5. What is your highest level of education? 
 High school or equivalent 
 Undergraduate degree 
 Postgraduate degree or above 
 
6. How long has your company been in business? 
 < 1 year  
 1 – 3 years 
 3 – 7 years 
 7 – 10 years 
 > 10 years 
 
7. Does your company have a website?  
 Yes 
 No 
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If “No” is ticked, please skip question 8, and proceed to question 9. 
 
8. What does your company use the website for? (Please tick as many choices 
as appropriate) 
 Demonstrating company information 
 Listing products / services 
 Placing / Accepting an order 
 Online transaction 
 Others. Please specify ____________ 
 
9. What is the percentage of the expense/revenue on purchasing/selling 
activities in your company? 
 < 20%  
 20% - 40% 
 40% - 60% 
 60% - 80% 
 > 80% 
 
10. How does your company conduct purchasing/selling activities? (Please tick 
as many choices as appropriate) 
 Via face to face interaction with trading partners 
 Via the inter-organizational systems (EDI)  
 Via the internet (e-Market) 
 
If “e-Market” is ticked, please indicate the name of e-Market your 
company has been using _______________ 
 
11. How long has your company been using e-Market for electronic business? 
 < 1 year  
 1 – 3 years 
 3 – 6 years 
 > 6 years 
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12. Where does your company normally conduct purchasing / selling activities? 
 Mainly from the buyer’s website 
 Mainly from the seller’s website 
 Mainly from the third-party’s website (e.g. eBay, Alibaba) 
 
13. Does your company have any plan to adopt an e-Market in the next 12 
months? 
 Yes 
 No 
 
14. Is there an IT department in your company? 
 Yes 
 No 
 
15. How many IT professionals are there in your company? 
 0 
 1 – 3 
 4 – 6 
 7 – 10 
 > 10 
 
16. How many personal computers are there in your company? 
 0 
 1 – 5 
 6 – 20 
 21 – 50 
 51 – 100 
 > 100 
 
17. What of the following electronic means are used in your company? (Please 
tick as many choices as appropriate) 
 Electronic Data Interchage 
 Electronic Funds Transfer 
 Intranet   
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 Extranet 
 
18. Does your company use IT-outsourcing? 
 Yes 
 No 
 
If “No” is ticked, please skip question 8, and proceed to question 9. 
 
19. How long has your company been using IT-outsourcing? 
 < 1 year  
 1 – 5 years 
 6 – 10 years 
 > 10 years 
 
Section B: E-Market Adoption 
 
20. Please indicate the extent to which your company has experienced these 
benefits by expressing your degree of agreement or disagreement.  
 
1 = Strongly Disagree -------------- 7 = Strongly Agree 
 1 2 3 4 5 6 7 
E-Market is useful for:        
reaching a larger number of suppliers / customers        
seeking lower products cost         
reducing information dissemination cost        
increasing price transparency        
saving the operation cost        
improving organization image        
improving the competitive advantage        
improving customer service        
improving relationship with trading partners         
increasing operational efficiency        
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21. Please indicate the extent to which you agree or disagree with the statement 
about how organizational context affects your participation in an e-
Market.  
 
1 = Strongly Disagree -------------- 7 = Strongly Agree 
 
 1 2 3 4 5 6 7 
Our company has sufficient financial resource to adopt e-Market        
Our company has sufficient financial resource to maintain e-Market        
Our company has sufficient technological resource to adopt e-Market        
Our company has sufficient technological resource to maintain e-
Market 
       
Top management is aware of the benefits of using e-Market        
Top management is highly interested in using an e-Market        
Top management has allocated adequate resources for adopting an e-
Market 
       
 
22. Please indicate the extent to which you agree or disagree with the statement 
about how environmental context affects your participation in an e-
Market 
 
1 = Strongly Disagree -------------- 7 = Strongly Agree 
 
 1 2 3 4 5 6 7 
E-Market is recommended by important business partners        
E-Market is recommended by majority of business partners        
E-Market is adopted by the majority of competitors        
E-Market is adopted by the majority of competitors        
E-Market is recommended by the government        
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23. Please indicate the extent to which you agree or disagree with the statement 
about how trust affects your participation in an e-Market 
 
1 = Strongly Disagree -------------- 7 = Strongly Agree 
 
 1 2 3 4 5 6 7 
E-Market can be trusted at all times        
E-Market guarantees transaction security         
Trading partners are in general reliable        
Trading partners are in general trustworthy        
 
 
 
 
 
 
Thank you again for your participation in this survey. 
 
Your contribution to my research project is highly appreciated. 
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Appendix C: Interview Questions 
Section A: Demographics 
 
1. What industry does your company belong to? 
 
2. How many full time employees are there in your company? 
 
3. How many years have your company been in business? 
 
4. What is your position? 
 
5. What is your highest level of education? 
 
Section B: Concepts 
 
6. How do you understand “e-Market”? 
 
7. Is your company using e-Market for e-business?  
 
 
Yes - What e-Market are you using?  
 
No – Why? Does your company plan to adopt one in the near future? 
 
8. Does your company mainly conduct purchasing or selling activity? 
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Section C: Relationships 
 
I have a few factors here which I found are important in affecting the decision of 
adopting an e-Market in SMEs in my research project. May I ask you some 
questions about your understanding of these factors and what are their 
influences? 
 
9. How do you understand top management support? Is top management 
support important in the decision of adopting an e-Market? To what degree 
(1 -5), if no, why? 
 
10. What are the direct benefits you think the e-Market can bring into your 
company? 
 
11. How about indirect benefits? 
 
12. Does top management support the adoption of e-Market because of the 
realization of the (direct and indirect) benefits?  To what degree (1 -5), if 
no, why? 
 
13. How about organization readiness? How do you understand organization 
readiness? Is it important in influencing the top management support in 
adoption of e-Market? To what degree (1 -5), if no, why? 
 
14. What are the trust issues involved in the e-Market? Are they important in 
the decision of adopting an e-Market? To what degree (1 -5), if no, why? 
 
15. How do you understand external pressure? Is it important in the decision of 
adopting an e-Market? To what degree (1 -5), if no, why? 
 
16. Does external pressure have influence in the realisation of direct / indirect 
benefits? To what degree (1 -5), if no, why? 
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17. Does external pressure affect the top management support? To what degree 
(1 -5), if no, why? 
 
18. Does external pressure affect trust? To what degree (1 -5), if no, why? 
 
19. Are there any other factors that you might think are important in 
influencing the decision of adopting an e-Market? To what degree (1 -5)? 
 
Relationships 
Importance 
1 
Not 
2 
Less 
3 
Medium 
4 
Important 
5 
Most 
TMS Adoption      
PDB TMS      
PIB TMS      
OR TMS      
PT TMS      
EP PDB      
EP PIB      
EP PT      
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Appendix D: Power Analysis 
 
Sample size calculated at http://www.raosoft.com/samplesize.html
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Appendix V: Outlier Diagnostic 
Case Cook’s SR.  Case Cook’s SR. 
1 0.01739 1.37938  41 0.00221 -0.46983 
2 0.00151 -0.51739  42 0.03488 1.5291 
3 0.00236 0.29858  43 0.08895 0.91747 
4 0.00124 -0.37934  44 0.12716 0.84513 
5 0.05536 2.07017  45 0.00245 -0.62964 
6 0.02009 1.56429  46 0.00167 -0.38839 
7 0.00446 -0.42969  47 0.00276 0.30167 
8 0.00282 -0.53066  48 0.00307 -0.66051 
9 0.03639 -0.69552  49 0.00151 -0.51739 
10 0.00732 -0.59999  50 0.0557 1.41479 
11 0.00151 -0.51739  51 0.00769 -0.65174 
12 0.13856 -1.55316  52 0.16246 -0.89665 
13 0.02595 0.96518  53 0.00307 -0.62823 
14 0.01003 -0.61329  54 0.00636 -0.51587 
15 0.00341 -0.61475  55 0.00191 -0.46636 
16 0.00632 0.27112  56 0.00176 0.24113 
17 0.0713 2.25385  57 0.0197 0.81102 
18 0.14027 2.41909  58 0.00228 -0.46959 
19 0.00844 -0.7879  59 0.00195 -0.4987 
20 0.00201 0.25683  60 0.05893 2.19285 
21 0.00738 -0.55689  61 0.08708 1.27383 
22 0.00409 -0.52604  62 0.00323 -0.62986 
23 0.00195 -0.4987  63 0.00267 -0.39328 
24 0.02432 1.13591  64 0.00305 -0.53678 
25 0.00204 -0.43196  65 0.00151 -0.51739 
26 0.00195 -0.4987  66 0.00128 -0.34849 
27 0.01114 0.49025  67 0.25034 -2.40949 
28 0.00733 -0.62034  68 0.04241 1.34342 
29 0.00203 -0.47667  69 0.1177 -0.83883 
30 0.0024 -0.62551  70 0.00598 -0.67009 
31 0.03101 1.86973  71 0.00535 0.33508 
32 0.27555 -2.12012  72 0.00443 -0.45272 
33 0.00151 -0.51739  73 0.05064 1.42304 
34 0.03283 0.8267  74 0.23298 -2.58666 
35 0.01234 -0.75784  75 0.04422 1.25895 
36 0.00195 -0.4987  76 0.17005 1.56242 
37 0.00305 -0.53678  77 0.03691 1.0258 
38 0.00359 -0.54228  78 0.03076 0.95608 
39 0.00151 -0.51739  79 0.03227 1.10643 
40 0.01403 1.19164  80 0.00249 -0.51005 
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Case Cook’s SR.  Case Cook’s SR. 
81 0.02796 -0.78763  130 0.00305 -0.53678 
82 0.00501 -0.52978  131 0.00404 -0.52952 
83 0.00296 -0.63891  132 0.00739 -0.7859 
84 0.00262 -0.49175  133 0.15113 -1.05145 
85 0.00128 -0.34849  134 0.00131 -0.42297 
86 0.00163 -0.40687  135 0.00151 -0.51739 
87 0.00142 -0.45985  136 0.02185 1.01045 
88 0.04093 -0.84506  137 0.14723 1.26852 
89 0.00563 -0.44229  138 0.00356 -0.46187 
90 0.4549 -3.32051  139 0.00137 -0.44453 
91 0.00517 -0.36043  140 0.00195 -0.4987 
92 0.00172 -0.40254  141 0.06706 1.5525 
93 0.00128 -0.34849  142 0.02118 -0.73553 
94 0.00738 -0.55689  143 0.00252 -0.51808 
95 0.0389 1.4385  144 0.00266 -0.40448 
96 0.00151 -0.51739  145 0.22033 -0.93686 
97 0.19289 1.23615  146 0.0027 -0.40589 
98 0.02369 1.09064  147 0.01124 -0.70557 
99 0.01517 -0.7396  148 0.00275 -0.64588 
100 0.00668 -0.57552  149 0.07841 1.45997 
101 0.0025 -0.46342  150 0.00205 -0.37718 
102 0.05886 -1.21042  151 0.03878 1.1235 
103 0.00026 0.12734  152 0.00598 -0.67009 
104 0.01183 -0.6485  153 0.00135 0.18226 
105 0.01953 0.69369  154 0.01314 0.57379 
106 0.00131 -0.38003  155 0.05301 1.05504 
107 0.00195 -0.4987  156 0.02075 0.63818 
108 0.00318 -0.62486  157 0.00675 0.30295 
109 0.04535 0.73808  158 0.00006 0.08958 
110 0.06375 0.95229  159 0.02094 0.48754 
111 0.00633 -0.51074  160 0.3901 -2.4341 
112 0.00148 -0.38947  161 0.04087 2.26167 
113 0.0034 -0.62255  162 0.0745 0.83655 
114 0.04035 -0.86153  163 0.04164 1.70948 
115 0.37659 -1.11375  164 0.0118 0.45664 
116 0.00233 0.2955  165 0.00298 0.2664 
117 0.00147 -0.41366  166 0.02092 -0.80776 
118 0.00034 0.15513  167 0.07964 1.09199 
119 0.16944 2.56741  168 0.0422 0.94952 
120 0.004 -0.43947  169 0.03588 1.99983 
121 0.01264 -0.59704  170 0.0041 -0.31751 
122 0.00347 -0.53303  171 0.00352 -0.50866 
123 0.00159 -0.3963  172 0.03368 1.23868 
124 0.06318 1.35013  173 0.04409 1.25659 
125 0.00151 -0.51739  174 0.00339 0.21518 
126 0.05038 -1.03643  175 0.00246 -0.43137 
127 0.6686 -3.07379  176 0.15975 1.35393 
128 0.35949 -1.62283  177 0.02847 -0.96042 
129 0.01774 -0.50012  178 0.00106 -0.35603 
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179 0.01036 0.55338  227 0.02595 0.96518 
180 0.00497 -0.49806  228 0.01003 -0.61329 
181 0.00273 -0.51138  229 0.00341 -0.61475 
182 0.01586 1.36889  230 0.00632 0.27112 
183 0.00218 -0.48914  231 0.0713 2.25385 
184 0.0032 -0.39355  232 0.14027 2.41909 
185 0.0391 1.10737  233 0.00844 -0.7879 
186 0.06504 2.09854  234 0.00201 0.25683 
187 0.01741 -0.60851  235 0.00738 -0.55689 
188 0.00232 -0.49378  236 0.00409 -0.52604 
189 0.01785 1.24058  237 0.00195 -0.4987 
190 0.07453 1.37433  238 0.02432 1.13591 
191 0.00825 -0.63393  239 0.00204 -0.43196 
192 0.03711 1.59029  240 0.00195 -0.4987 
193 0.0963 1.83377  241 0.01114 0.49025 
194 0.07288 -1.35718  242 0.00733 -0.62034 
195 0.00257 -0.51345  243 0.00203 -0.47667 
196 0.06193 0.8928  244 0.0024 -0.62551 
197 0.00393 0.30073  245 0.03101 1.86973 
198 0.00208 -0.40743  246 0.27555 -2.12012 
199 0.00715 -0.62592  247 0.00151 -0.51739 
200 0.00196 -0.44745  248 0.03283 0.8267 
201 0.01266 -0.63328  249 0.01234 -0.75784 
202 0.01159 0.46149  250 0.00195 -0.4987 
203 0.01313 -0.70551  251 0.00305 -0.53678 
204 0.00231 -0.46452  252 0.00359 -0.54228 
205 0.01432 -0.72746  253 0.00151 -0.51739 
206 0.0033 -0.48852  254 0.01403 1.19164 
207 0.0116 -0.44186  255 0.00221 -0.46983 
208 0.23236 2.30037  256 0.03488 1.5291 
209 0.00007 0.07378  257 0.08895 0.91747 
210 0.00792 -0.62423  258 0.12716 0.84513 
211 0.00059 0.14491  259 0.00245 -0.62964 
212 0.0042 -0.61689  260 0.00167 -0.38839 
213 0.00401 -0.64167  261 0.00276 0.30167 
214 0.0121 -0.70422  262 0.00307 -0.66051 
215 0.01739 1.37938  263 0.00151 -0.51739 
216 0.00151 -0.51739  264 0.0557 1.41479 
217 0.00236 0.29858  265 0.00769 -0.65174 
218 0.00124 -0.37934  266 0.16246 -0.89665 
219 0.05536 2.07017  267 0.00307 -0.62823 
220 0.02009 1.56429  268 0.00636 -0.51587 
221 0.00446 -0.42969  269 0.00191 -0.46636 
222 0.00282 -0.53066  270 0.00176 0.24113 
223 0.03639 -0.69552  271 0.0197 0.81102 
224 0.00732 -0.59999  272 0.00228 -0.46959 
225 0.00151 -0.51739  273 0.00195 -0.4987 
226 0.13856 -1.55316  274 0.05893 2.19285 
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Case Cook’s SR.     
275 0.08708 1.27383     
276 0.00323 -0.62986     
277 0.00267 -0.39328     
278 0.00305 -0.53678     
279 0.00151 -0.51739     
 
 
